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PREFACE 



This student work book is to be used with the SE Level II training 
course and consists of the following sections: 

SECTION NUMBERS TOPICS 



1 HARDWARE OVERVIEW 

2 RTE OVERVIEW 

3 RTE MODULES 

4 DMS 

5 BOOT PROCESS 

6 DBUGR/CMM4 

7 OPERATOR REQUESTS 

8 PROGRAM DISPATCHING/PARTITION ASSIGNMENT 

9 I/O PROCESSING 

10 EXEC CALL PROCESSING 

11 PARITY ERRORS 

12 RESOURCE NUMBERS 

13 LOGICAL UNIT LOCK 

14 PROGRAM STATES 

15 TBG TIME TICK 

16 CLASS I/O 

17 MULTI-TERMINAL MONITOR (MTM) 

18 RE-ENTRANT PROCESSING 

19 SYSTEM AVAILABLE MEMORY (SAM) 

20 I/O DRIVERS 

21 POWER FAIL 

22 SYSTEM LIBRARY 

23 UTILITIES 

2 4 PERFORMANCE MEASUREMENT 

25 EM A 

A SYSTEM TABLES/LISTS 

H HOMEWORK & LAB ASSIGNMENTS 



HARDWARE OVERVIEW 



I IB/CNTR |« 



13 



CMAR 



CONTROL 
MEMORY 



WCS 

ucs 

ROM 
FAB 



I CMIR | r 



[ decoders! 



CONTROLS 



ME MORY PROTECT 
I FENCE t 



I VIOLATION 



21MX E-SERIES 
FUNCTIONAL BLOCK DIAGRAM 



FRONT 

PANEL 



fi 5 



MAPS DMS 



VIOLATION 



STATUS 



20 



LOADER 
ROMS 



RPL 
SWITCHES 



SI 



S5 



S2 



S6 



S10 



S-BUS 



S3 



S7 



sn 



S4 



S8 



SP 



EH3 



rC 



MAIN 
MEMORY 



MEMORY 

ADDRESSING 

LOGIC 



DCPC 



I/O 
BUS 



Ll OD 



I/O CARDS 
(BLOCK I/O) 






J f 



MPP 



_Lgi- 



T-BUS 



R/S 



21MX-E SECTIONS 



- CONTROL PROCESSOR 

Controls all other sections with microinstructions 

- ARITHMETIC/LOGIC 

ALU, L, R/S, 0, E, A, B, and 16 RAM registers 

- MAIN MEMORY 

M and T registers 

- INPUT/OUTPUT 

CIR and I/O cards 

- OPERATOR PANEL 

Microprogrammed front panel 

- MEMORY PROTECT 

- DYNAMIC MAPPING 

Optional 

- DUAL CHANNEL PORT CONTROLLER 

Two channels assignable 
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INTERRUPT SYSTEM 



Vectored priority interrupt system with distinct interrupt levels. 
Each level is associated with a corresponding interrupt location (trap 
cell) in memory. 



CHANNEL 


INTERRUPT 


ASSIGNMENT 1 


OCTAL | LOCATION | 1 


00 


NONE 


INTERRUPT SYSTEM OI SABLE/ ENABLE 1 


01 


NONE 


SWITCH REGISTER OR OVERFLOW 1 


02 


NONE 


DCPC CHANNEL 1 INITIALIZE I 


03 


NONE 


DCPC CHANNEL 2 INITIALIZE I 


04 


04 


POWER FAIL INTERRUPT/CIR 1 


05 


05 


MEMORY PARITY/MEMORY PROTECT/DMS INTERRUPT I 


06 


06 


DCPC CHANNEL 1 COMPLETION INTERRUPT 1 


07 


07 


DCPC CHANNLE 2 COMPLETION INTERRUPT 1 


10 


10 


I/O DEVICE (HIGHEST PRIORITY) 1 


thru 


thru 


thru I 


77 


77 


I/O DEVICE (LOWEST PRIORITY) I 



An interrupt causes the instruction in the "TRAP CELL" to be 
executed. The interrupt select code is stored the CIR. 
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INTERRUPT PRIORITY 



Interrupt priority decreases with increasing select code. 

A series-linked priority structure allows any device to interrupt and 
hold off interrupts from devices with higher select codes (SC). 



Computer 
Logic 



Power Fail 
Signal 



Completion 
Signal 



Completion 
Signal 



Interface 
PCA 



Interface 
PCA 



Interface 
PCA 




Power 
Fait 



SELECT 
CODE 



04 



Parity 
Error and 
Memory 
Protect 



DCPC 
Chanl 



DCPC 
Chan 2 



I/O 

Device 



I/O 
Device 



I/O 

; ©eyiee : 



I/O 

Device 



05 



06 



07 



10 



12 



13 
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EXAMPLE INTERRUPT SEQUENCE 




NOTE; RTE turns off the interrupt system while a service routine or 
driver is executing unless a privileged interface card is 
present. 
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REQUIREMENTS FOR AN INTERRUPT 

1. Interrupt system is enabled. (STF 0) 

2. Device flag flip-flop is set. 

3. Device control flip-flop is set. (STC) 

4. Device has priority. 

5. Interrupt recognition is enabled. 



Interrupt system is enabled/disabled with a STF 0/CLF 0. 

Flag bit is used by a device to request service from the 
computer. 

Control bit is used to enable/disable a device. 

Interrupts are inhibited until the succeeding instruction is 
executed for: 

JMP indirect STC CLC SFS (E series) 

JSB indirect STF CLF SFC (E series) 
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DCPC 

Provides a direct path, software switchable, between memory and I/O 
devices. Two DCPC channels are available that operate on a 
cycle-stealing basis in the following priority: 

DCPC1 

DCPC2 

CPU 

DCPC OPERATION: 

1. Initialize the DCPC channel with the I/O devices select code, 
transfer direction, buffer address, and word count. 

2. Data transfer is accomplished on a word-by-word basis under 
automatic control of the DCPC hardware. This eliminates 
interrupting to a device driver after each word transfer. 

3. DCPC completion interrupt is generated when the data transfer is 
finished. Optionally, the device also generates an interrupt upon 
completion of the data transfer. 
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MEMORY PROTECT 

Protects a selected block of memory from a settable fence address 
downward. An interrupt on select code (SC) 5 is generated when: 

- One of the following instructions directly or indirectly modifies 
or enters a memory location below the fence: 

DST,ISZ,JLY,JMP f JPY,JSB,MVB,MVW,SAX,SAY,SBX,SBY,STA,STB,STX,STY 

- Any I/O instruction is attempted except instructions to select 
code (SC) 1. 

- HLT instruction is attempted. 

- A DMS instruction is attempted. (Many of the DMS instructions are 
allowed if the system map is enabled.) 

The violation register will contain the address of the illegal 
instruction. 
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MEMORY PROTECT 



I/O BUS 


i 


i i 
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mP 




VIOLATION 
REGISTER 




FENCE 
REGISTER 
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COMPARE 




| M REGISTER 






1 DMS ERROR 
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PARITY ERROR 
LOGIC 
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THE CAUSE OF A SC (SELECT CODE) 5 INTERRUPT CAN BE DETERMINED BY: 

MP - BIT 15 OF VIOLATION REGISTER IS CLEAR* 
PE - BIT 15 OF VIOLATION REGISTER IS SET* 
DMS - FLAG ON SC 5 IS SET (SFS 5 OR SFC 5) 

♦VIOLATION REGISTER IS READ WITH: LIA/B 5 
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RTE 

OVERVIEW 



RTE W 

FROG TYPES * * 

* DRIVER PARTITION #n * 

*_«.-_„«.«..«.„«.—.-. _ _. ___ «.-._._..-.»_—* 

* . * 

* DRIVER PARTITION #2 * 

(16) * SAM ($CNFG) * 

* *-+ 

* PERR4 * I 

* -,__._—___.- _________ -* | 

* OCMD4 * I 
* * | 

* $ALC * I 
* * | 

* SCHD4 * I 

* * | MEMORY 

* $TRN4 * l-RESIDENT 

* * | SYSTEM 

* EXEC4 * I 
*«,_.__— __- - -._»—_.»._._ _ * | 

* RTI04 * I 
* * , 

* $ASC4 * I 
* * | 

* RTIME * I 
* * , 

* DISP4 *-+ 
* *_ + 

* * I TAT,MATA,MPFT, 

* * I KEYWORD, ID 
13 * TABLE AREA II * I SEG, CLASS, 

* * I RN'S, LU SWTCH 
* *_+ 

* SYSTEM DRIVER AREA * 

*- _. * 

* bG COMMON * 

* __ * 

* FT COMMON * 

* « « - - * 

30 * SSGA * 

* * 

* DRIVER PARTITION #1 * 

* *_+ 

* saro * | INTERRUPT, 

* * I DRT,DVMP, 
15 * TABLE AREA I * I EQT,TB3X 

* *_ + 20 00 

* SYSTEM BASE PAGE * 

* * 
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RTE IV 



PROG 


TYPES 


* 




* 1000K MAX 

* 








* 




* 


2 3 

10 11 
19 20 
28 


4 
12 
26 


5 
18 
27 


* 
* 


DISC RESIDENT PARTITION 
#n 


* 
* 


* 


DISC RES. PART, n BASE PAGE 


* 




* 




* 










* 


* 
















* 




* 








* 

* 
* 


DISC RESIDENT PARTITION 
#1 


* 
* 
* 
















• 




* 








* 
* 


DRP 1 BASE PAGE 


* 
* 
















* 




* 








* 




* 








* 
* 
* 
* 


SYSTEM AVAILABLE MEMORY 

EXTENSION 

(SAM) 


* 
* 
* 
* 








* 




* 
















* 




* 








* 




* 








* 




• 








* 




* 








* 




* 


1 9 
17 25 






* 
* 

* 
* 
* 
* 


MEMORY 
RESIDENT 


* 
* 
* 
* 
* 
* 




* 




* 


6 14 




* 
* 


MEMORY RESIDENT LIBRARY 


* 
* 
















* 


MEMORY RESIDENT BASE PAGE 


* 




* 




* 








* 




* 
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DRIVER PARTITIONS 

Driver- partitions contain one or more device drivers. All driver 
partitions are the same size and only the partition containing the 
driver currently being used is included in the user's logical map. 
The minimum partition size is two pages. 



SYSTEM DRIVER AREA (SDA) 

This area contains all drivers not allocated to a driver 
partition. SDA is not included in the large BG disc resident map 
and is optional in the memory resident map. Drivers should be put 
into SDA for the following reasons: 

A. Drivers greater than 2K words would be included in SDA to 
reduce the size of driver partitions and thus increase the 
potential size of type 4 programs. 

B. Privileged drivers are put into SDA since they must always be 
present in the system map. This results from the fact that an 
interrupt from a privileged device enables the system map and 
then jumps directly to the privileged section of the driver. 

C. Drivers that do their own mapping must also be put into SDA. 
Since RTE enters self-mapping drivers with the system map 
enabled these drivers (like privileged drivers) must always be 
present in the system map. 

There is a restriction to placing drivers in SDA that do not do 
their own mapping. Drivers in SDA may only be used for class I/O 
or buffered output requests from programs that do not have SDA in 
their logical maps. This includes all type 4 programs and 
possibly memory resident programs. 
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SYSTEM DISC 
LU2 

* * 2 55 

* FMP DIRECTORY * 

* _. * 

* * 

* * 



* * 

* * 

* FMP-OWNED TRACKS * 

* ( FMGR ) * 

* * 

* * 

* * 

* * 100 

* * 

* SYSTEM AVAILABLE TRACKS* * 

* * 

* SNAPPING * 

* USER TRACKS * 

* GLOBAL TRACKS * 

* ON-LINE LOADED PROGS * 

* * 2 5 

* * 

* ENTRY POINT DIRECTORY * 

* * 

* * 

* * 

* DISC RESIDENT LIBRARY SUBROUTINES * 

* (TYPE (6) , 7, AND 14) * 

* * 

* * 

* * 

* GENERATION LOADED PROGRAMS * 

* * 

*___.» * 

* * 

* PTE SYSTEM * 

* * 

* * 

* SYSTEM BASE PAGE * 

* * 

* BOOT EXTENSION * 

* * 

SYSTEM ALLOCATES FROM THE TOP TRACK DOWN; USER ALLOCATES FROM 
THE BOTTOM TRACK UP 
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ENTRY POINT DIRECTORY 



Addresses of memory resident system modules, tables, lists, 
and drivers 



examples: 



$XEQ 
$MATA 
$XSIO 
$LIST 



$CIC 
$IOUP 
$RQST 
$ALC 



EXEC 
1.05 
C.05 
1.12 



- Track and sector of disc resident library subroutines 



examples: 



RNRQ 
RMPAR 
PAESE 
CLOSE 



READF 
ABREG 
DBUGR 
REIO 



COS 
ABS 
DMAXl 
CSQRT 



- Microcode replacement values 



examples: 



FLOAT 
IFIX 



.MVW 
.CIV 



.DLD 
.GOTO 
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ENTRY POINT DIRECTORY 



SYSLB(BP 1763) 



^ 



DSCLB(1761) 
SYSLN{1764) 




DSCLN(1762) 



>END OF SYSTEM 



■ »n ■ 

I DISC 

RESIDENT 
{LIBRARY 

SUBROUTINES 



SYSTEM 
ONLY 
ENTRY 
POINTS 



USER- 
AVAILABLE 
SYSTEM 
ENTRY 
POINTS 



USER 

ENTRY 

POINTS 



SYSTEM AVAILABLE TRACKS 



ALL TYPE 6, 7, & 14 
SUBROUTINES - 



TYPE 0,16 
MODULES 
ENTRY POINTS 



TYPE 13, 15 & 30 
MODULES 
ENTRY POINTS; 
ALL ABS, RP, 
COMMON ENTRY 
POINTS 



TRACK BOUNDARY 



ALL TYPE 6, 7, 
& 14 MODULES 
ENTRY POINTS 



t 



1 



LIBRARY ENTRY POINTS LIST 



NOTE: SYSLN & DSCLN 
CONTAIN THE 
NUMBER OF 4-WORD 
ENTRIES 



FORMAT: 


word 1 


name 1,2 




word 2 


name 3,4 




word 3 


name 5, flag bits 




word 4 


value 


flag bits: 


000 


memory resident entry point 




001 


disc resident subroutine 




010 


common entry point 




011 


absolute 




100 


replace 



LGTAT PRINTOUT 

(LONG FORM) 



:RU,LGTAT„1 



TRACK ASSIGNMENT TABLE 



& -PROG 



•SWAP 



12 3 4 5 6 7 8 

SYSTEM) SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM JOB & AUTOR& 

ft GASP & piOUA FMGR0& FMGR2& FMGR4& FMGR6& FMGR8& TVST4& ASMBOfc 

jREF & SYSTEM ^4 . 4 J) F4.0 & DRSTR& DRSTR& DSAVE& LIBRY LJBqv LIBRY 

LIBRY LIBRY LlBTJT LIBRY LIBRY LIBRY L£Bl£Y LIBRY <£lBRY> LIBRY 

/LIBRY Cents) system ^easT^ fmgr 




FMP 
FMP 
FMP 
FMP 
FMP 
FMP 
FMP 
FMP 
FMP 
FMP 



SYSTEM OWNED 
TRACK 



SYSTEM 
ENTRY POINTS 



LOADED PROGRAMS 
"F4.4"AND "MEAS7" 
STORED HERE (PROGRAM 
NAME FOLLOWED BY "&") 



RELOCATABLE 
SYSTEM LIBRARY 
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AUXILIARY DISC 





10 

20 

30 

40 

50 

60 

70 /— — — FMG07" FMG07" FMG21*" ^MG211 FMGR " FMGR " QC . .07 

80 / LG LG LG LG LG LG ^~P> LG LG 

90 / LG LG LG LG LG <2p 1.G LG LG 

100 FMP FMP FMP FMP FMP FMP FMH FMP FMP /FMP 

110 /FMP FMP FMP FMP FMP FTMP FMP\ FMP FMP /FMP 

120 /FMP FMP FMP FMP FMP FMP FMP\ FMP FMP / FMP 

130 /FMP FMP FMP <£££> FMP FMP FMP\ FMP FMP / FMP 

140 / FMP FMP FMP FMP FMP /fMP FMP \ FMP FMP / FMP 

150 / FMP FMP FMP FMP FMP /FMP FMP \ FMP FMP / FMP 

160 / FMP FMP FMP FMP FMP /FMP FMP \ FMP FMP / FMP 

170 / FMP FMP FMP E]MP FMP /FMP FMP \ FMP FMP / FMP 

180 / FMP FMP FMP AMP FMP / FMP FMP \ FMP FMP / FMP 

190 / FMP FMP FMP BMP FMP / FMP FMP \ FMP FMP/ FMP 

200 / FMP <tTRT§) D.RTR 

THE Lg TRACK (S) S/rART AT TRACK) 44 OF LU / 2 

TOTAL/ AVAILABLE TRACKS - 1 127 
LARGEST CONTIGUOUS TRACK BLOCK » 73 



FREE 
TRACK 



LOAD-AND-GO 
TRACK 



FILE MANAGER 
TRACK 



DIRECTORY 
TRACK 




SWAPPED PROGRAMS 
"FMG21" AND"X . . 07" 
STORED HERE (PROGRAM 
NAME FOLLOWED BY " a ") 



NOTE: 



The "&" suffix denotes the original loaded copy of a program created 
by the generator or loader. The " A " suffix denotes a copy of a suspended 
program which has been swapped by RTE. 
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SYSTEM BASE PAGE COMMUNICATION AREA 



1 Octal Location 


1 Contents 


I Description 1 


1 SYSTEM TABLE DE 


FINITION 1 


1 01645 


1 XIOEX 


1 Address of current program's ID 1 
1 extension 1 


1 01646 


1 XMATA 


1 Address of current program's MAT entry 1 


1 01647 


1 XI 


1 Address of index register save area 1 


1 01650 


1 EQTA 


1 FWA of Equipment Table 1 


1 01651 


1 EQTt 


1 Number of ECT entries 1 


1 01652 


1 DRT 


1 FWA of Device Reference Table, word 1 1 


1 01653 


1 LUMAX 


1 Number of logical units in DRT 1 


1 01654 


t INTBA 


1 FWA of Interrupt Table 1 


1 01655 


1 INTLG 


1 Number of Interrupt Table Entries 1 


1 01656 


TAT 


1 FWA of Track Assignment Table 1 


1 01657 


KEY WD 


FWA of keyword block 1 


1 I/O MODULE/DRIVI 


IR COMMUNICATION 1 


1 01660 


EQT1 \ 




1 01661 


EQT2 1 




1 01662 


ECT3 I 




1 01663 


ECT4 1 




1 01664 1 


EQT5 \ 


Addresses of first 11 words of 1 


1 01665 1 


ECT6 / 1 


current ECT entry (see 01771 for 1 


1 01666 1 


ECT7 1 


last four words 1 


1 01667 1 


E&T6 1 




I 01670 1 


EQT9 1 




1 01671 1 


ECT1G 1 




1 01672 1 


EQ-Tll / 1 




1 01673 1 


CHAN i 


Current DCPC channel number 1 


1 01674 1 


TEG 1 


I/O address of time-base card 1 


1 01675 1 


SYSTY 1 


EQT entry address of system TTY 1 


1 SYSTEM REQUEST P 


ROCESSOR/EXEC COMMUNICATION 1 


1 01676 1 


RWCNT 1 


Number of request parameters -1 1 


1 01677 1 


RQRTN 1 


Return point address 1 


1 01700 1 


RQP1 \ 1 




1 01701 1 


RQP2 1 1 




1 01702 1 


RQP3 1 1 


Addresses of request parameters (set 1 


1 01703 1 


RQP4 \ 1 


for a maximum of nine parameters) 1 


1 01704 1 


RQP5 / 1 




1 01705 1 


R0P6 1 I 




1 01706 1 


RCP7 1 1 




1 01707 1 


PCPfc 1 1 




1 01710 1 


R0P9 / 1 





2-9 



SYSTEM BASE PAGE COMMUNICATION AREA (continued) 



+ + +. 

I Octal Location I Contents I 

+ + +- 



Description 



1 SYSTEM ] 


LISTS 


ADDRESSES 
— 1 —._______ 




1 01711 




1 SKEDD 


1 Schedule list 1 


1 01713 




1 SUSP2 


1 Wait Suspend list 1 


1 01714 




1 SUSP3 


1 Available Memory list 1 


1 01715 




1 SUSP 4 


1 Disc Allocation list 1 


I 01716 




1 SUSP5 
i 


1 Operator Suspend list 1 


1 PROGRAM 


ID SEGMENT DEFINITION 1 


1 01717 




1 XEC-T 


1 ID segment address of current program 1 


1 01720 




1 XLINK 


1 Linkage 1 


1 01721 




1 XTEMP 


1 Temporary (five words) 1 


1 01726 




1 XPRIO 


1 Priority word 1 


1 01727 




1 XPENT 


1 Primary entry point 1 


1 01730 




1 XSUSP 


1 Point of suspension 1 


1 01731 




1 XA 


1 A-register at suspension | 


1 01732 




1 XB 


1 B-register at suspension I 


1 01733 




1 XEO 


1 E and overflow register suspension 1 


1 SYSTEM MODULE 


COMMUNICATION FLAGS 1 


1 01734 




1 OPATN 


1 Operator/keyboard attention flag 1 


1 01735 




1 OPFLG 


1 Operator communication flag 1 


1 01736 




1 SWAP 


1 RT disc resident swapping flag 1 


1 01737 




1 DUMMY 


1 I/O address of dummy interface flag 1 


1 01740 




1 IDSDA 


1 Disc address of first ID segment 1 


1 01741 




1 IDSDP 


1 Position within disc sector 1 


1 MEMORY ALLOCATION BASES DEFINITION 1 


1 01742 




1 BPA1 


1 FWA user base page link area 1 


1 01743 




1 BPA2 


1 LWA user base page link area 1 


1 01744 




1 BPA3 


1 FWA user base page link 1 


1 01745 




1 LBORG 


1 FWA of resident library area 1 


1 01746 




1 RTORG 


1 FWA of real-time COMMON 1 


1 01747 




1 RTCOM 


1 Length of real-time COMMON 1 


1 01750 


D 


1 RTDRA 


1 FWA of real-time partition 1 


1 01751 


D 


1 AVMEM 


1 LWA+1 of real-time partition 1 


1 01752 




1 BGORG 


1 FWA of background COMMON 1 


1 01753 




1 BGCOM 


1 Length of background COMMON 1 


1 01754 


D 


1 BGDRA 


1 FWA of background partition I 



2-10 



SYSTEM BASE PAGE COMMUNICATION AREA (continued) 



I Octal Location I Contents I 



Description 



UTILITY PARAMETERS 



01755 

01756 
01757 
01760 
01761 

01762 

01763 

01764 
01765 

01766 

01767 

01770 

01771 
01772 
01773 
01774 

01775 D 
01777 



TATLG 

TATSD 
SECT 2 
SECT 3 
DSCLB 

DSCLN 
SYSLB 

SYSLN 
LGOTK 

LGOC 

SFCUN 

MPTFL 

EQT12 \ 
ECT13 \ 
EQT14 / 
EQT15 / 

FENCE 
BGLWA 



Negative length of track assignment 

table 
Number of tracks on system disc 
Number of sectors/track on LU2 (system) 
Number of sectors/track on LU3 (aux.) 
Disc address of user available library 

entry points 
Number of user available library entry 

points. 
Disc address of system library entry 

points 
Number of system library entry points 
LGO: LUI, starting trrack, number of 

tracks (same format as ID segment word 

28) 
Current LGO track/sector address (same 

format as ID segment word 26) 
LS: LU# and disc address (same format 

as ID segment word 26) 
Memory protect ON/OFF flag (0/1) 



Address of last four 
words of current E^T 



Memory protect fence address 
LWA memory background partition 



D letter indicates the contents of the location are set dynamically 
by the dispatcher. 
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LINKED LISTS 



LIST HEAD r*" 



ITEM #1 



ITEM #3 



#1 



ITEM #4 








#6 


ITEM #2 










#5 



LINK J 



ITEM #5 





















#3 








ITEM #6 


















m 











ITEM #7 



#2 



ITEM #8 



LINK 



Linked lists provide a mechanism for quickly ordering and accessing blocks of memory and their constants. It consists of a 
list head or 'starting point*, and a word in each entry pointing to the next entry. 

New entries can be included and old entries removed by resetting only 1 link. 
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SYSTEM TABLES 



ID segments, long, short, & extensions 

Equipment Table 

Device Reference Table 

Interrupt Table 

Track Assignment Table 

Class Table 

LU Switch Table 

Resource Number Table 

Keyword Block 

ID Extension Table 

Memory Allocation Taole 

Memory Protect Fence Table 

Driver Mapping Table 

Track Map Table 

SYSTEM LISTS 

Schedule List 

General hait List 

Available Memory Suspend List 

Disc Allocation Suspend List 

Operator Suspend List 

I/O Suspend Lists 

Free SAM List 
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OVERVIEW CHART 
OF RTE TABLES/LISTS 
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RTE 
MODULES 



EXEC4 



$RQST 



Determine origin of 
system service request 



RO 



Analyze the EXEC 

request and activate the 

appropriate processor 



DISC1, D\SCA 



Allocate tracks on system 
disc EXEC 4, 15 



I 



$DREQ 



Request tracks 



$REIO 



Allows re-entrant I/O by 
moving the TDB to SAM. 



$LIBR-$LBR 



Put the calling program 

into the privileged or 

re-entrant mode. 



DISC2, DISCB 



Release system tracks 
EXEC 5, 16 



$CREL, $SDRL 



Release tracks 



$RSRE, SABRE 



Restores or cleans up 

TDB's of re-entrant 

routines. 



$LIBX-$LBX 



Return to user after the 

completion of a 

privileged or re-entrant 

routine. 



$PTST 



Get partition status 
EXEC 25 



PTSIZ 



Get partition size 
EXEC 26 



$SDSK 



Schedule programs 

suspended on disc track 

availability 



I 



RTI04 



SCIC-SCICO 



Processes non-privileged 

interrupts by saving and 

restoring the machine 

state, analyzing the 

source of the interrupt. 

and activating the 
appropriate processor. 



SIOCL 



SIODN. SIOUP 



Clears I/O as a result ol 
an "OFF" command. 



Processors lor the "ON" 
and "UP" commands. 



SGTIO 



Process "GET" EXEC | 
call. (EXEC 21) 



SIORQ 



Process EXEC calls 

involving 1/0(1. 2, 3, 13, 

17. 18. 19. and 20). 



I SDEVT I I 
Process device time outs I ■ 
from RTIME f I 



SXSIO 



Handles I/O requests tor 
RTE modules. 



SPERR 



SETEQ 



Handle parity 
errors 



Set up E0T1 thru 
EQT15 on BP 



SDRVM 



Set up appropriate map 
lor driver continuator call 



SCON1 



After I'O completion. 

initiates stacked I/O 
requests and places a 
user program back into 

the scheduled state. 



SRSM 



Restore user map 
to pre-dnver state. 



I SIRT | 

Resumes the I 
user program 9 



LINK 



DRIVR 



Link an I/O request into I 

| the suspended list on the j 

relerenced EOT 



Calls the initiator section 

I of the driver to initiate a | 

new I/O operation. 



I DISP4 | 



I 

$XEQ-$XCQ 



CONTROLS PROGRAM 

EXECUTION BY 

dispatching highest 

priority program on the 

scheduled list or waits in 

idle loop (JMP*) 



ABORT 



Put aborted and 

terminated programs 

dormant and 

return resources 



I 



X0F40 



Memory 
resident 
program 



T 



$SMAP ($XDM) 



Set up user map 
(for non-privileged drivers) 



X0010 



Switches program 

execution based on 

schedule list 



X0100 



BG disc 
resident 
program 



X0200 



RT disc 
resident 
program 



$zzzz 



Performs one time 
system initialization 

• Load system, DPC1 and 
DPC2 maps 

• Set base page fence 

• Schedule FMGR 
$ZZZZ then becomes the 

list head of program to be 
put dormant 



I 

$ALDM, $DMAL, 
$PRCN, $UNPE 



Manage partitions in the 
MAT table. 



X0300 



EMA disc 
resident program 



I 



| RTIME | 



I 



$CLCK 



Update system time for 

every TBG tick 

(10 msec) 



TMSCH 



Schedule each program 

in time list if program is 

dormant 



$TREM 



Remove a program from 
the time list 



$SCLK 



At initialization starts 

TBG and prints "SET 

TIME" with subsequent 

entries it restarts the TBG 

(for power fail). 



I 



TOBAT 



Process a batch time out 



$TMRQ, $TIMR, 
$ONTM 



• Complete "TNT 
request 

• Complete EXEC 12 
request 

• Complete "ON" 
request time related 
functions 



$TADD 



Add a program to the 
time list 



1 



IOTOP 



Update and process any 
device time outs. 



1 



$TIMV, $ETTM, 



Manipulate system time. 



I SCHD4 | 



SLIST-SLST 



Process stale list change 
requests 



I SSTRT | 

Initializes RTE at boot up. I 



SABRT 



Removes a program from 
execution after an error | 
condition is detected. 



SMESS-SMSG 



System Command 
processor 




SPRSE 



Parse an ASCII 
command string 



STYPE 



Accepts l/P Irom the 
system console. Prompts 

with a when key is 

depressed. 



TYP10 



| Entered when system 
command is input. 



SMPT1 



I Complete EXEC 6 call 



SSCD3-SSCD 



Reschedule programs in 

general wait (3) it the 

I resource is now available 




ALCST, SRTST 

SSTSH 



Manipulate program 
strings in SAM 



I 



OJ 

I 




















1 






$ALC 




$RTN 


Allocate a buffer in SAM 


Release a buffer in SAM 







I 
-J 



SYSTEM VARIABLES 



I. TABLE AREA I 

$PVCN - Level count for privileged calls 
$PVST - DMS status for privileged calls 
$MTM - Class number for PRMPT/$R$PN 
$OPSY - Operating system identification 



II. 



TABLE AREA II 



$MATA - Address of MAT table 

$MCHN - Max. mother partition size 

$MBGP - Max. HG partition size 

$MRTP - Max. RT partition size 

$DLTri - No. pages per driver partition 

$DVPT - Driver ptn. map register number (org u) 

$TIME - System time (10's ms (2 words), day/year (1 word)) 

$BATM - Batch timer (2 words 10 's ms) 

$DLP - Logical address of type 4 programs for loading 

$PLP - Logical address of type 2+3 programs for loading 

$ENDS - No. of pages in system up to the SAM extension 

$MPFT - Address of memory protect fence table 

3BGFR - Listhead of free BG partitions 

SRTFR - Listhead of free Pi 1 partitions 

$CFR - Listhead of free Mother partitions 

SIDEX - Address of IU extension table 

$MRMP - Address of MP map 

SMPSA - No. of pages and starting page of SAM 

$MPS2 - 'Mo. of pages and starting page of SAM extension 

$3DA - Starting page of 3D A (org. 0) 

$SDT2 - No. of pages in SDA and Table Area II 

SCM3T - Start page of common (org. U) 

i?COML - No. of pages in common 

$MNP - Max. number of partitions 

$DVMP - Address of uriver mapping taDle 

$EilRP - LWA of ,-iR program area 

$RLd - Logical start oage of MR library 

$RLN - No. pages in MR library 

SSBTfc - Disc address of driver partitions #2 onward 

# of pages for driver partitions #2 onward 
Disc address of memory resident base page 

it of oages for memory resident base page 
Disc address of memory resident lib/programs 

# of pages for memory resident lib/programs 
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24999*16091 1805 SOFTWARE SERVICE KIT SYSTEM 
MODULE MODULE SIZE (OCTAL) 

NAME MODULE IDENT. BPAG MAIN CQMM 



**MXREF** 



FILE NAME! XCR4S1II 327671 
SCSY4 



91 



1121 



IS ON LU 



39 



0I8P4 



92867*16014 REV, 1809 780129 

00000 80000 00000 

92067*16014 REV, 1808 780317 

00000 09363 00000 



RTIME 



SASC4 



ENT* 8RENT SBRED 8ZZZZ 8XCQ 
ENT* 9ALDM SDMAL SSMAP SPRCN 
ENT» IXDM SMAXP SUNPE 
EXT* SMRMP SMATA SHPPT SBGFR 
EXT* SRTFR SEMRP SR8RE SABRT 
EXT* SXSIO SOREO 8WATR 8TIME 
EXT* SOREL STRRN SSZIT SABRE 
EXT* SLIST SRT8T S86AF SERMG 
EXT* SMCHN SMB6P SMRTP SCFR 
EXT* SWORK SIOCL SIRT SIDLE 
EXT* SOVPT SIDEX SCMST SSDA 
EXT* SSDT2 SMNP SXDMP 
END* 05214 

92067*16014 REV. 1805 780104 

00000 00605 00000 ENT* STAOD SCLCK STREM STIMV 

ENT* SETTM STIMR SONTM STMRQ 

ENT* SSCLK 

EXT* SINER SDEVT SLIST SXEQ 

EXT* SERM6 SM3EX SSYM6 SIOSM 

EXT* SWORK SBATM STIME 
END* 00216 

92067-16014 REV. 1809 780129 

00000 00073 00000 ENT* SOPER SERIN SNOPO SILST 

ENT* SNOLG SLGBS SNMEM 

END* 00090 



RTI04 



92067*16014 



REV, 1805 

00002 



780310 
05321 00000 



ENT. 
ENT* 
ENT* 
ENT* 
ENT* 
ENT* 
ENT* 
ENT* 
EXT* 
EXT* 
EXT* 
EXT* 
EXT* 
EXT* 
EXT* 
EXT* 
EXT* 
ENO* 



SCIC0 
SIOUP 
SDEVT 
SUP 
SBLUP 
SOLAY 
8C0N2 
SIOCL 
SRQST 
SLIST 
SSCD3 
SCNV1 
SINER 
SUIN 
SIDNO 
SMVBF 
SSDA 
00000 



sxsio 

SIOON 

scxc 

SCVEO 
SBITB 
SDMEQ 
SC0N3 

SCLCK 

SALC 

SRNTB 

SCLAS 

SZZZZ 

SCIC 

SSMAP 

SOVPT 



SSYMG 
SETEQ 
SCYC 

SDMS 
SUNLK 
SCKLO 
SORVM 

SXEQ 

SRTN 

SCNV3 

SREIO 

SPDSK 

SPERR 

SMATA 

SDLTM 



SIORQ 

SIRT 

SGTIO 

SBLLO 

SXXUP 

SCON1 

SRSM 

STYPE 
SLUSW 
SERMG 
SABRT 

SUCON 
SERAB 
SMRMP 
SOVMP 



EXEC4 



92067*16014 REV, 1805 780310 

00000 02357 00000 ENT* SERMG SRQST SOTRL SU8ER 



»<*' 
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STRN4 



SCHD4 



SALC 



0CMD4 









ENT- 


*DREO 


SDREL 


SSDRL 


SSDSK 








FNT- 


SERRA 


SREIO 


SCREL 


SRSRE 








ENTi 


SABRfc 


SPDSK 


SABXY 


SPWR5 








F-NT- 


&MVBF 


SSGAF 


SLEND 


SDHED 








ENT- 


$LBR 


SLBX 


SXEX 










EXT- 


SCNV3 


SSYMG 


SLIST 


SXEQ 








EXT" 


SPVCN 


EXEC 


SLIBR 


SLIBX 








EXT" 


SIDLE" 


SPVST 


SRENT 


SCVEO 








EXT" 


SABRT 


SDMS 


STRRN 


SSCLK 








EXT- 


SALC 


SRTN 


SMATA 


SIDNO 








EXT« 


SMRMP 


SPBUF 


SMNP 


SMPFT 








EXT- 


SPERR 


SCNVt 


SIORQ 


SMPT1 








EXT* 


SMPT2 


SMPT3 


SMPT4 


SMPT5 








EXT- 


SMPT6 


SMPT7 


SMPT9 


SGTIO 








EXT- 


SMPT8 














END" 


00000 






XCW4S2I: 32767: 


5; 106: 




IS ON LU 


35 




92067.16014 


REV. 1805 


780104 














00000 


00153 00000 


ENT- 


STRRN 


SCRN* 


SULU 










EXT" 


SRNTB 


SIDNO 


SSCD3 


SSCLK 








EXT- 


$ULLU 


SCGRN 












END" 


00000 






92067-16014 


REV. 1805 


780317 














00000 


05160 00000 


ENT" 


SABRT 


STYPE 


SPRSE 


SCNV1 








ENTb 


SCNV3 


SOP 


SMPT1 


SMPT2 








ENT" 


*MPT3 


SMPT4 


SMPT5 


SMPT6 








ENT- 


J6STRT 


SINER 


SMPT7 


SASTM 








ENT" 


SWATR 


SSZIT 


JMPT8 


SIDSM 








ENT- 


5PBUF 


SMPT9 


SRTST 


SCVWD 








ENT- 


SSTRC 


SMSEX 


SLSTM 


SLST 








ENT" 


SSCD 


»ID# 


SMSG 










EXT- 


sxsio 


SIOUP 


SIODN 


SEKMG 








EXT- 


SDREQ 


SOLP 


SPLP 


SMPFT 








EXT- 


$MEU 


SCMST 


SCOML 


SSDA 








EXT- 


SS0T2 


SRLB 


SRLN 


SMPSA 








EXT- 


*MPS2 


SIDEX 


SIOCL 


SOTRL 








EXTs 


SDREL 


SCHTO 


SLUPR 


SEQST 








EXT- 


*M£SS 


SLIST 


SIDNO 


SSCD3 








EXTs 


SCNFG 


SERAB 


szzzz 


STIME 








EXT- 


*PVCN 


*MNP 


SERIN 


SNOPG 








EXT- 


SOPER 


SILST 


SNOLG 


SLGBS 








EXT- 


SNMEM 


SXEQ 


STMRQ 


SONTM 








EXT- 


$ALC 


SRTN 


SWORK 


SBRED 








EXT- 


*TIMR 


SETTM 


STIMV 


STREM 








EXT. 


SRNTB 


SCREL 


SSYMG 


SSDRL 








EXT- 


SALDM 


SDMAL 


SMATA 


SPRCN 








EXT- 


SMBGP 


SMRTP 


SMCHN 


SMAXP 








EXT. 


SBLLO 


SBLUP 












END- 


00047 








S206/-16014 


REV. 1805 


74H2? 














00000 


00206 00000 


ENT. 
EXT- 
END- 


*ALC 
SLIST 

0000P 


SRTN 

SWORK 


SPNTR 




92067-16014 


REV, 1805 


771102 














00000 


01142 00000 


ENT" 


SLUPP 


SEOST 


SCHTO 










EXT- 


SCVFGl 


SCNV1 


SCNV3 


SUNLK 
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EXT* SXXUP SOLAY SOHEQ I8CD3 

EXT* SETEQ scklo 8BITB 8INER 

EXTt IXCQ 8M3EX 

END" 00000 

PERM 92067-16014 REV, 1008 760227 

00001 00741 00000 ENT* SPERR 8PETB 

EXT* tCNVl ICNV3 S3YMG SERMS 

EXT* SXCO SUNPE IMAXP 8MATA 

EXT* IDHS SABXY ICIC 

END* 00000 

SCNF6 92067-16014 REV. 1605 770112 

00000 04097 00000 ENT* SCNPG 0EXXT IPCHN BMRRD 

ENT* SUSRS 1ABDP SSNTB STRTB 

ENT« STREN 6NP6Q SGDPG 6SAVE 

EXT> 6SBTB 6X810 SCMST SENDS 

EXT* SMRMP SXCQ SLX3T SCNV3 

EXT* SPRSE 8PLP 6MATA SMNP 

END* 00312 

SSTB1 92067-16014 REV. 1805 780223 

00000 00123 00000 ENT* SERAB 8PVCN EXEC SLIBR 

ENT* SLZBX SPV8T SUPZO SCXC 

ENT* SXCIC SYCXC 1UJN SUCON 

ENT* 8XEQ 8XDHP HOLE 8SCD3 

ENT* SIDNO SHEU ILIST SMES3 

ENT* 1W0RK SSOP 

ENT* SMTM 80P3Y 

EXT* SERRA HBR 



SULLU SCGRN 



SIBX 



EXT* SUP 



SXEX 

SCYC 



SCXC0 SCXC 
EXT* SC0N1 SC0N2 SCONS SXCO 
EXT* SXDM SSCO SID* SL3T 

SXDSM SOP 



EXT* SMSG 
EXT* SCRN* 
END* 00122 



SULU 



SSTB2 92067-16014 REV, 1805 771107 

00000 00045 00000 ENT* SMATA SMCHN SHBGP SHRTP 

ENT* SDLTH SDVPT STIME SBATM 

ENT* SDLP SPLP SENDS SMP'T 

ENT* SBGFR SRTFR SXDEX SMRMP 

ENT* SMP32 SEMRP SMPSA S8DA 

ENT* SSDT2 SCMST SCOML SCFR 

ENT* SMNP SOVMP SRLB IRLN 

ENT* SSBTB 

END* 00000 
TOTAL 00003 33056 00000 



3-11 



MODULE LEVEL MODULES WHERE USED 

SCNFG 



r 



SSTBl 


100 


*TRN4 
0CMD4 


RTI04 


PERR4 


SCHD4 


DISP4 


EXEC4 


RTIME 


SALC 


SSTB2 


100 


RTIME 


DISP4 


SCHD4 


SCNFG 


RTI04 


EXEC4 


PERR4 




$ALC 


100 


RTI04 


EXEC4 


SCHD4 












SASC4 


100 


SCMD4 
















SCNFG 


100 


SCH04 
















SCSY4 


1 


















4TRN4 


100 


SSTBl 


DISP4 


EXEC4 












DISP4 


100 


SCHD4 


PERR4 


EXEC4 


RTI04 


0CMD4 


SCNFG 


SSTBl 




EXEC4 


100 


DISP4 


PERR4 


SCHD4 


RTIME 


RTI04 


SSTBl 






0CM04 


100 


SCMD4 
















PERR4 


100 


RTI04 


EXEC4 














RTIME 


100 


RTI04 


SCHD4 


EXEC4 


STRN4 










RTI04 


100 


0CMD4 


SCHD4 


SSTBl 


EXEC4 


RTIME 


PERR4 


DISP4 


SCNFG 


SCHD4 


100 


DISP4 


RTI04 


EXEC4 


0CMD4 


PERR4 


SCNFG 


SSTBl 


RTIME 
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ENTRY OEFN-MOD MODULES WHERE USED 



HOP 


SSTBl 






SABDP 


SCNFG 






SABRE 


EXEC4 


DISP4 




SABRT 


3CHD4 


DISP4 


RTI04 EXEC4 


SABXY 


EXEC4 


PERR4 




SAWC 


SALC 


RTI04 


EXEC4 3CHD4 


SALDM 


0ISP4 


SCH04 




SASTM 


SCHD4 






SBATM 


SSTB2 


RTIME 




SBGPR 


SST82 


DISP4 




SBXTB 


RTI04 


0CMD4 




SBLLO 


RTI04 


8CHD4 




SBLUP 


RTI04 


SCHD4 




SBRED 


DZSP4 


SCHD4 




SCFR 


SSTB2 


DXSP4 




SCGRN 


SSTBl 


STRN4 




SCMTO 


0CMD4 


SCH04 




SCXC 


SSTBl 


RTI04 


PERR4 


SCIC0 


RTI04 


SSTBl 




SCKLO 


RTI04 


0CMD4 




SCLCK 


RTIME 


RTI04 




SCMST 


SSTB2 


0ISP4 


SCHD4 SCNFG 


SCNFG 


SCNFG 


8CH04 




SCNV1 


SCMD4 


RTI04 


EXEC4 0CM04 PERR4 


SCNV3 


SCHD4 


RTI04 


EXEC4 0CMD4 PERR4 


SCOMl 


SSTB2 


SCHD4 




SCON1 


RTI04 


SSTBl 




SC0N2 


RTI04 


SSTBl 




SCONS 


RTI04 


SSTBl 




SCREL 


EXEC4 


SCHD4 




SCRN# 


STRN4 


SSTBl 




SCVEQ 


RTI04 


EXEC4 


0CMD4 


scvwo 


SCH04 






SCXC 


RTI04 


SSTBl 




SCYC 


RTI04 


SSTBl 




SOEVT 


RTI04 


RTIME 




SOHEO 


EXEC4 






SDLAY 


RTI04 


0CM04 




SOLP 


SSTB2 


SCHD4 




SDLTH 


SSTB2 


RTI04 




SDMAL 


DISP4 


SCHD4 




SDMEQ 


RTI04 


0CM04 




SOMS 


RTI04 


EXEC4 


PERR4 


SDREL 


EXEC4 


DISP4 


SCH04 


SOREQ 


EXEC4 


0ISP4 


SCHD4 


SORVM 


RTI04 






SDVMP 


SSTB2 


RTI04 




SDVPT 


SSTB2 


DISP4 


RTI04 


SEMRP 


SSTB2 


0ISP4 




SENDS 


SSTB2 


SCNFG 




SEOST 


0CMD4 


SCHD4 




SERAB 


SSTBl 


RTI04 


SCH04 


SERIN 


SASC4 


8CH04 




SERMG 


EXEC4 


DISP4 


RTIME RTI04 SCHD4 


SERRA 


EXEC4 


SSTBl 




SETEQ 


RTI04 


0CM04 




SETTM 


RTIME 


SCH04 




SEXIT 


SCNFG 







SCNFG 



PERR4 
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JGDPG JCNFG 

SGT10 RTI04 EXEC4 

SID« SCH04 SJTBl 

SIDEX SST82 DISP4 SCHD4 

SIDLE JJTB1 DISP4 EXEC4 

f SIDNO SSTB1 RTI04 EXEC4 STRN4 5CHD4 

JIDSM 3CHD4 RTIME JSTB1 

SILST SASC4 SCHD4 

JINER SCH04 RTIME RTI04 0CMD4 

JIOCL RTI04 DISP4 SCH04 

JIODN RTI04 SCHD4 

SXORQ RTI04 EXEC4 

JIOUP RTI04 SCHD4 

$IRT RTI04 DISP4 

Jt.BR EXEC4 SSTB1 

JLBX EXEC4 SJTB1 

4LEN0 EXEC4 

SLGBS SASC4 SCHD4 

JLIBR JJTB1 EXEC4 

SLIBX SJTBl EXEC4 

JLIST JJTB1 0ISP4 RTIME RTI04 EXEC4 SCHD4 $A|_C JCNFG 

SLST SCMD4 JSTB1 

SISTM SCHD4 

JLUPR OCM04 SCH04 

$MATA SSTB2 DISP4 RTI04 EXEC4 SCH04 PERR4 $CNFG 

SMAXP 0ISP4 SCHD4 PERR4 

SMBGP SJTB2 DISP4 5CHD4 

$MCHN SSTB2 DISP4 SCHD4 

SMESS JSTB1 SCHD4 

SMEU JJTB1 SCHQ4 

JMNP JJT82 PISP4 EXEC4 SCHD4 SCMFG 

' JMPFT JJTB2 0ISP4 EXEC4 SCHD4 

JMPS2 SSTB2 SCHD4 

SMPSA JSTB2 SCH04 

JMPT1 SCHD4 EXEC4 

JMPT2 SCHD4 EXEC4 

SMPT3 SCMD4 EXEC4 

JMPT4 SCHD4 EXEC4 

SMPT5 SCHD4 EXEC4 

JMPT6 SCH04 EXEC4 

JMPT7 SCH04 EXEC4 

JMPT8 SCHD4 EXEC4 

SMPT9 SCHD4 EXEC4 

JMRMP SSTB2 DISP4 RTI04 EXEC4 SCNFG 

JMRTP SJTB2 GI5P4 SCHD4 

SMSEX SCHD4 RTIME OCMD4 

JMSG SCHD4 $$T81 

5MTM $$TB1 

SMVBF EXEC4 RTI04 

SNMEM SASC4 SCH04 

SNOLG JASC4 SCHQ4 

SNGPG SASC4 SCHD4 

SNPGQ SCNFG 

$ONTM RTIME SCH04 

SOP SCHD4 SSTB1 

SQPEK SASC4 SCM04 

SOPSY SJTBl 

JOTRL EXEC4 SCHD4 

JPBUF SCH04 EXEC4 

SPCHN JCNPG 
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SPDSK 

IPERR 

8PETB 

SPLP 

SPNTR 

SPRCN 

SPRSE 

IPVCN 

SPV3T 

SPWR3 

SREIO 

3RENT 

IRtB 

SRLN 

SRQST 

SRSM 

SRSRE 

SRTFR 

SRTN 

SRTST 

S3AVE 

1SBTB 

SSCO 

SSCD3 

S3CLK 

SSOA 

SSDRL 

SSDSK 

SS0T2 

SSGAF 

SSMAP 

SSMTB 

SSTRG 

SSTRT 

SSYMG 

SSZIT 

STAOD 

JTIME 

STIMR 

STIMV 

STMRQ 

STREM 

STREN 

STRRN 

STRTB 

STYPE 

IUCON 

SUIN 

JULLU 

SUlU 

SUNUK 

IUNPE 

SUP 

iupio 

SUSER 
SUSRS 
SrfATR 
SWORK 
SNRRO 
SXCIC 



EXEC4 

PERR4 

PERR4 

S8TB2 

SALC 

DXSP4 

8CH04 

SSTBI 

SSTBI 

EXEC4 

EXEC4 

0ZSP4 

18TB2 

SSTB2 

EXEC4 

RTI04 

EXEC4 

SSTB2 

SALC 

SCHD4 

SCNFG 

SSTB2 

SCH04 

SSTBI 

RTIME 

SSTB2 

EXEC4 

EXEC4 

SSTB2 

EXEC4 

DISP4 

SCNFG 

SCHD4 

SCH04 

RTI04 

SCHD4 

RTIME 

SSTB2 

RTIME 

RTIME 

RTIME 

RTIME 

SCNFG 

STRN4 

SCNFG 

SCH04 

SSTB1 

SST81 

SSTBI 

STRN4 

RTI04 

0ISP4 

RTI04 

SSTB1 

EXEC4 

SCNFG 

SCHD4 

SSTB1 

SCNFG 

SSTBi 



RTI04 
RTI04 EXEC4 

SCHD4 SCNFG 

SCHD4 
SCNFG 

EXEC4 SCHD4 
EXEC4 

RTI04 
EXEC4 
8CH04 
SCHD4 
RTI04 

DISP4 

0ISP4 

RTX04 EXEC4 SCH04 

0XSP4 



SCNFG 
SSTBI 
RTI04 
EXEC4 
0ISP4 
SCHD4 

0ISP4 
DISP4 
RTI04 



STRN4 
STRN4 
RTI04 



SCH04 



SCHD4 QCMD4 
SCH04 



RTIME EXEC4 
0ISP4 



SCH04 PERR4 



DISP4 
SCMD4 
SCH04 
SCH04 
SCHD4 



DISP4 EXEC4 

RTI04 
RTI04 
RTI04 
STRN4 
SSTBI 
OCM04 
PERR4 
SSTBI 



DISP4 
DISP4 RTIME 



RTIME SCHD4 



SCHD4 SALC 
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SXCQ 0ISP4 0CMD4 PERR4 $CNFG *$TB1 

*XDM 0ISP4 $$TB1 

1XDMP SfTBl DISP4 

*XEQ S$TB1 PTIMfe RTI04 EXEC4 SCH04 

SXEX EXEC4 SSTB1 

f SXSIO RTI04 DISP4 SCHD4 SCNFG 

JXXUP RTI04 0CMD4 

SYCIC SSTB1 

SZZZZ DISP4 RTI04 SCHD4 

EXEC SSTB1 EXEC4 
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UNRESOLVED EXT MODULES WHERE USEO 



SCLAS 
SLUSW 
JRNTB 
^D OF CROSS R£F 



RTI04 
RTI04 
RTI04 JTRN4 SCHD4 
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'MPPiim 



DYNAMIC MAPPING SYSTEM (DMS) 

• DMS CONSISTS OF: 

1) MEMORY PROTECT (MP) 

2) DMS INSTRUCTIONS (ROM) 

3) MEMORY EXPANSION MODULE (MEM) 



MEM 

L 15 BITS 





MAP 
REGISTERS 










DCPCB 


I 


STATUS REG. 




DCPCA 






USER 




VIOLATION REG. 




SYSTEM 















7 



20 BITS 




4-1 



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 



T — I — T 
INSTR. 



1 — T 



-l — i — i — r 

ADDRESS 

_1 I I L 



T — T 



D/l 



J I I L 



IZ/C 



J L 



J L 



L D A 



7 3 



8 



MEMORY ADDRESSING REQUIRES 15 BITS! 

THE INSTRUCTION PROVIDES 10 

— MVHERE DO THE OTHER 5 COME FROM? 

a) IF BIT 15 IS SET (INDIRECT ADDRESSING), THEY'RE TAKEN 
FROM THE FINAL ADDRESS. OTHERWISE, 

b) IF BIT 10 IS CLEAR, THEY'RE SET = 

c) IF BIT 10 IS SET, THEY'RE SET = TO THE UPPER 5 BITS SPECIFY- 
ING THE ADDRESS OF THE INSTRUCTION ("P" REGISTER) 




MEMORY ADDRESSING 
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c 



r 



% BASIC 21MX 
ADDRESSES 32K WORDS 



M-REGISTER05BITS) 



PAGE ADDRESS 
(5 bits = 32 pages) 


RELATIVE WORD ADDRESS 
(10 bits = 1024 words page) 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 







15 BIT MEMORY ADDRESS BUS (32,768 WORDS) 



4-; 






21MX WITH DMS ADDRESSES UP TO 1 MEGA WORD 



M-REGISTER 



^ 



14 



10 9 



1 1 

MAP INDEX 

,.., i i 



J I I 



I 1 

'ADDRESS 

-i 1 I 



i — I — | — r 

J I L 




20-BIT MEMORY ADDRESS 



1024 WORDS/PAGE 
32 PAGES/MAP 
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w 



PHYSICAL MEMORY 



NOTE: 

THE 5-BIT "MAP INDEX" CAN ONLY SPECIFY UP 
TO 32 REGISTERS. THUS, WITH A GIVEN MAP 
WE CAN STILL ONLY ADDRESS (ACCESS) 32 
PAGES OF MEMORY. 

THIS 32K SUBSET IS OUR "LOGICAL ADDRESS 
SPACE" OR "LOGICAL MEMORY" 



MAP 



31 



*32 PAGES TOTAL 



wnnnm 



mmmm 



W//////M 



& 



) 
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21 MX DYNAMIC MAPPING 



a) TRANSPARENT TO USER INSTRUCTIONS 

b) A HARDWARE/FIRMWARE SCHEME 

C) 12-BIT MAP REGISTERS ALLOW READ/WRITE PROTECTION 

d) STATUS AND VIOLATION REGISTERS 

e) USES 4 INDEPENDENT MAPS 

f) MAP CONTENTS ARE PROGRAMMABLE (SYA, USA, etc.) 

g) MAPPING CAN BE ENABLED/DISABLES 

h) SPECIAL INSTRUCTIONS ALLOW "CROSS-MAP -MOVES" BETWEEN 
SYSTEM AND USER MAPS (XLA, XSA, etc.) 

i) PROGRAMMABLE BASE PAGE FENCE (LFA, etc.) 
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O 



MAPS DYKSAM1CAILY CONFIGURE MEMORY 



MEMORY 
MAPS 



SYSTEM 



USER 



DCPC1 



DCPC2 



MAIN 
MEMORY 





I I.I 1 I T I 



Wk 



f^TTT^TTT 




PHYSICAL BASE PAGE 



ALL MAPS INCLUDE PART OF THE PHYSICAL BASE PAGE 
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MAP SEGMENTATION 



1/18 


PORT B MAP 
(32 REGISTERS) 


127 


140 




96 


137 


PORT A MAP 
(32 REGISTERS) 


95 


100 




64 


77 


USER MAP 
(32 REGISTERS) 


63 


40 




32 


37 


SYSTEM MAP 
(32 REGISTERS) 


31 












© 
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c 



MAP REGISTER ' CONTENTS: 



LOGICAL 

PAGE 

ADDRESS 





1 

-*-2 

3 



• I 



• 31 



1 


1 


w 


PHYSICAL PAGE ADDRESS 




MAIN 
MEMORY 






(10 BITS 1024 PAGES) 




• 








• 
















1 

1 

1 

1 
1 




l 

! 

I 


PHYSICAL 

PAGE 

ADDRESS 


11 


10 


9 0| 


I 


t 


WRITE PROTECT BIT 

READ PROTECT BIT 



c 



G» 



UNUSED MAP REGISTERS HAVE- BOTH "R" AND "W" BITS SET 
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DMS (MEM) 
MEM Status Register Format 



REGISTERS 



,">l' "" 




BIT 


SIGNIFICANCE 


15 


= MEM disabled at last interrupt 

1 « MEM enabled at last interrupt 


14 


"System map selected at last interrupt 

1 = User map selected at last interrupt 


13 


= MEM disabled currently 

1 = MEM enabled currently 


12 


= System map selected currently 

1 = User map selected currently 


11 


* Protected mode disabled currently 

1 » Protected mode enabled currently 


10 


Portion mapped* * 


,9 


Base page fence bit 9 ; 


1 8 


Base page fence bit 8 ,4 


:$7 


Base page fence bit 7 ,* 


•>: 6 


Base page fence bit 6 


;; 5 


Base page fence bit 5 - 


u 4 


Base page fence bit 4 ■/ 


3 


Base page fence bit 3 


2 


Base page fence bit 2 


1 


Base page fence bit 1 





Base page fence bit 


"Bit 10 


Mapped Address (M) 





Fence < M < 2000 s 


1 


1 < M < Fence 


Note: The base page fence separates the reserved 
(mapped) memory from the shared (un- 
mapped) memory. Bit 10 specifies which 
area is reserved (mapped). 





BIT 



15 
14 
13 
12 
11 
10 
9 
8 



6 

5 

4 
3 
2 

1 




MEM Violation Register Format 
SIGNIFICANCE 



Read violation* 

-.. . 

Write violation* 

Bssepage viola'.o",'' 

Privileged instruction violation * 

Reserved - 

Reserved [ ■' 

Reserved ■ ' 

Reserved [ ■ 

* ME bus disabled at violation I 

1 = ME bus enabled at violation ; 

= MEM disabled at violation > 

1 = MEM enabled at violation 

= System map enabled at violation 

1 = User map enabled at violation 

Map address bit 4 
Map address bit 3 
Map address bit 2 ' 

Map address bit 1 
Map address bit 



'Significant when associated bit is set. 



If MP is enabled any of these 4 violations 
will cause an interrupt of SC 5. 



These registers are read with RSA/B or RVA/B instructions. 
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DMS ERRORS 



DMS errors generate an interrupt on SC5 along with MP errors and 
memory parity errors. OMS errors are caused by: 

- Reading a read protected page. 

- Writing into a write protected page 

- Base page fence violations 

- Attempts to alter the DMS registers 
while memory protect is enabled. 

DMS errors only occur when MEM and memory protect are both enabled 
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RTE-IV 
AND 
DYNAMIC MAPPING 



4-12 



DYNAMIC MAPPING UNDER RTE 



USES: 



- Allow many partitions in systems with >32K memory. 

- Increase memory space for user programs by removing most of 
RTE, device drivers, SAM, memory resident programs, memory 
resident librarys and optionally common from the user's 
logical address space (or user map) . 

- Provide additional space for each program's base page links by 
using the base page fence. 



IMPLEMENTATION: 



System map is fixed after boot up. 

The user map is built when a program is dispatched for the 
first time or dispatched for the first time after a swap- in. 
For a context switch, RTE saves and restores the user map in 
the unused portion of the partition base page. A copy of the 
memory resident map is kept in the system ($MRMP). 

Separate map (a copy of the system or user map) for each DCPC 
channel. 

The base page fence register allows each user's logical base 
page to include part of the system base page. 

System map is automatically enabled upon all interrupts. 

DCPC maps are enabled/disabled on a word by word basis during 
DCPC processing. 
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RTE-IV LOGICAL MEMORY MAPS 



DESCRIBED BY 
SYSTEM MAP 





SYSTEM 




SAM EXTENSION . w 


A 


SAM 1 W 




SYSTEM . W 




TABLE AREA II | w 




SYSTEM DRIVER | 
AREA | 


A 


BG COMMON 




RT COMMON 




SSGA 


A 


DRIVER PARTITION 


A 


SAM 




TABLE AREA 1 


A 


SYSTEM BASE PAGE 



32K 



THREE POSSIBLE CONFIGURATIONS DESCRIBED 
BY USER MAP 



MEMORY RESIDENT 



RT AND BG 
DISC RESIDENT 



LARGE BG 
DISC RESIDENT 



MEMORY RESIDENT 
PROGRAMS 



MEMORY 
RESIDENT LIBRARY 



TABLE AREA II 



SYSTEM DRIVER 
AREA 



W 



W 



w 



BG COMMON 
RT COMMON 



SSGA 



^ 

z 
> 
r- 

A 



REAL-TIME (TYPE 2) 
AND BACKGROUND (TYPE 3) 
DISC RESIDENT 
PROGRAMS 



TABLE AREA II 



W 



DRIVER PARTITION 



SAM 
TABLE AREA I 



MEMORY RESIDENT 
BASE PAGE 



C 

m 
D 



SYSTEM DRIVER 
AREA 



W 



BG COMMON 

RT COMMON 

SSGA 



DRIVER PARTITION 



SAM 
TABLE AREA I 



DISC RESIDENT 
BASE PAGE 



LARGE 

BACKGROUND (TYPE 4) 

DISC RESIDENT 

PROGRAMS 



-n 

C 

m 
O, 



(1) 
A - PAGE BOUNDARIES 
W - WRITE PROTECT 
- MEMORY PROTECT FENCE SETTINGS 



(2) 



(3) 



_BGCOMMON_ 

RT COMMON 

SSGA 



0' 



c 

V) 

m 

a 



DRIVER PARTITION 



SAM 
TABLE AREA I 



DISC RESIDENT 
BASE PAGE 



(4) 



USER LOGICAL BASE PAGE 



PHYSICAL BP'S 



I 



'I JU, ! 
DISC RESIDENT PARTITION 

! , *" 

DRP n BASE PAGE 



DISC RESIDENT PARTITION 

' #1 ^ 

DRP V BASE PAGE 

SYSTEM AVAILABLE 
.^^^^MEMORY^^^^^ 

MEMORY RESIDENT PROGRAM 

#n 



*aw aaflTi in . , <m 



MEMORY RESIDENT PROGRAM 

#1 

MRBP 



RTE 



SYSTEM BASE PAGE 




DISC RESIDENT 
PROGRAM LINKS 



LOGICAL BP 



/ 



/ 






SYSTEM COMMUNICATION 
AREA 



TABLE AREAS, 
DRIVER. & SSGA 
LINKS 



THHW 

, UNUSED AREA 
//////////////f/i 



Z^UNUSEC 



ml 



SYSTEM LINKS 



TRAP CELLS 



/ jh 

£-1777 / 



SYSTEM COMMUNICATION 
AREA 



TABLE AREAS, DRIVER, 
& SSGA LINKS 



4-164 
/ 



/ 



•■0 



DISC RESIDENT 
PROGRAM LINKS 



«~BP FENCE 



I 



BASE PAGES 



SYSTEM BASE PAGE 
PHYSICAL 



MEMORY RESIDENT 

BASE PAGE 

LOGICAL 



DISC RESIDENT 

BASE PAGE 

LOGICAL 



UNMAPPED 
PORTION ; 
(PHYSICAL 
PAGE 0) 



1777 



1645 



SCOM 

(SYSTEM COMMUNICATION) 

AREA 



TABLE AREAS. DRIVER. 

AND SSGA LINKS 

(UPPER BASE PAGE LINKS) 



1777 



1645 



SCOM 



TABLE AREAS. DRIVER. 

AND SSGA LINKS 

(UPPER BASE PAGE LINKS) 



1777 



1645 



SCOM 



TABLE AREAS. DRIVER, 

AND SSGA LINKS 

(UPPER BASE PAGE LINKS) 



_ _ 



MAPPED 
PORTION 



PHY. 

PAGE 





100 



MR 

J i BP 



SYSTEM LINKS 



•: -. 



FIRST 

PHY. 

PAGE 

OF 

PARTITION 



MEMORY RESIDENT 
PROGRAM LINKS 



MEMORY RESIDENT 
LIBRARY LINKS 



TRAP CELLS 



DISC RESIDENT 
LINKS 



ARROWS INDICATE THE DIRECTION IN WHICH LINKS ARE ALLOCATED. 



MAP SETUP PROCEDURES 

Set M.P. fence from MPFT index in word 21 of I.D. seg. 
Set up appropriate user map: ($SMAP) 

1) Load base page register from MAT entry, word #3 (start 
page) 

2) Load system registers to map Table Area I and II, SDA, 
Driver Partition, and common based upon the program type 
(MPFI) . The starting physical page is #1 for these areas 

and the ending page depends on the variables: 

$CMST - starting logical page number of common (org. 0) 
$SDA - starting logical page number of SDA (org. 0) 
$SDT2 - # of pages in SDA and Table Area II 

3) At the next register map in the remainder of the partition 
by incrementing and loading until register number 
specified by ID word 21 is reached. 

4) Set remaining registers read/write protected. 

User map gets copied directly into DCPC maps when DCPC is used 
(swapping, DMA I/O) 

At boot-up $STRT sets up the system map. $ZZZZ initializes 
the remaining maps and sets the BP fence address. 
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USER MAP SAVE AREA 



DISP4 & RTI04 USE THE UPPER PORTION OF THE PHYSICAL BASE PAGE 
OF EACH PARTITION TO SAVE AND RESTORE EACH USER'S MAP. THE 
DRIVER PARTITION MAP REGISTER ($DVPT) IS USED TO ACCESS THE 
USER'S PHYSICAL BP. 



SYSTEM 
MAP 



SDVPT 



DVR. PART. 



TBI 



BP 





PHYSICAL 
MEMORY 






PART. #N 




• 
• 
• 




RTE 



USER PHYSICAL 
BP 




USER MAP COPY 



EM A SWAP MAP COPY* 



PROGRAM 
LINKS 



1777 
1740 
1700 



* USED ONLY DURING THE SWAPPING OF THE EMA PORTION OF A PROGRAM. THIS 
PREVENTS THE DESTRUCTION OF THE ORIGINAL COPY OF THE USER MAP. AFTER 
THE PROGRAM HAS BEEN SWAPPED, THE USER MAP IS MODIFIED TO SWAP EMA 
CHUNKS EQUAL IN SIZE TO THE LOGICAL ADDRESS SPACE OF TYPE 4 PROGRAMS 
(27K MAX.) . 
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SAMPLE SYSTEM MAP 



PHYSICAL MEMORY 



PARTITION 

#3 



BP 



PARTITION 

#2 



BP 



PARTITION 

#1 



BP 



SAM EXTENSION 



MR PROGRAMS 



MR LIBRARY 



MRBP 



DRIVER PARTITION #4 
DRIVER PARTITION #3 
DRIVER PARTITION #2' 

SAM 



SYSTEM 



TABLE AREA II 

SPA 

COMMON 

DRIVER PARTITION #l' 

TABLE^REA I 
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SAMPLE USER MAP 
MEMORY RESIDENT PROGRAM WITH COMMON 



PHYSICAL MEMORY 



PAffrmoN 

#3 




BP 




PARTION 

#2 




BP 




PARTITION 

#1 




BP 




SAM EXTENSION 






• ••••••••••■••••••••a 

• •••*•••■•••••••••••■ 

• ■•••*••••••••••••••< 

I MR PROGRAMS ; 

• ••*••••■•••■•••••••( 

• ••**••••••••••••«••« 

• •••••••••••••••••a** 

• •••■•••••••••••••••a 








• •••••••••••••••••••a 

■ •••••••••••••■■•••■a 

: mr library : 

• •••••••••••■••••••■a 

• ••••••■••••*••*••••• 
















1 1 II 1 1 1 II 1 1 1 1 1 
MR BP 

MM Mill 
















DRIVER PARTITION #4 




DRIVER PARTITION #3 




DRIVER PARTITION #2 




SAM 




SYSTEM 




TABLE AREA II 




SDA " 




COMMON 




DRIVER PARTrnON #1 




TABLE AREA 1 




| |"|' |'| | | i i i i nni i i 1 i"t i | | | | | | 





LOGICAL MEMORY 
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SAMPLE USER MAP 
DISC RESIDENT PROGRAM WITH OR WITHOUT COMMON 

(TYPE 2 OR 3) 



PHYSICAL MEMORY 
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SAMPLE USER MAP 
LARGE BG DISC RESIDENT PROGRAM WITH COMMON 

(TYPE 4) 

PHYSICAL MEMORY 




rrnrmrriTmnm-nn-nnn-nTi 
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SAMPLE RTE-IV MAPS 



r- 



LIST OF DYNAMIC MAPPING REGISTERS FOR 9YSTEMMAP 



000000 


000001 


000037 


000003 


000004 


040005 


040006 


040007 


040010 


040011 


040012 


040013 


040014 


040019 


040016 


040017 


040020 


040021 


040022 


040023 


040024 


040029 


040026 


040027 


040084 


040031 


040032 


040033 


040034 


040039 


040036 


040037 



LIST OP DYNAMIC MAPPING REGISTERS POR USER MAP 



000097 
040010 
140002 
140012 



000001 
0400U 
140003 
140013 



000002 
040012 
140004 
140014 



000003 
000060 
140009 
1401015 



000004 
000061 
140006 
140016 



040009 
000062 
140007 
140017 



040006 
140000 
140010 
140020 



040007 
140001 
140011 
140021 



LIST OP DYNAMIC MAPPING REGISTERS FOR DCPCt MAP 



000097 
040010 
140002 
140012 



000001 
040011 
140003 
140013 



000002 

040012 
140004 
140014 



009)003 
000060 

140009 
140019 



000004 

000061 

140006 
140016 



040009 
000062 
140007 
140017 



040006 
140000 
140010 
140020 



040007 
140001 
1400U 
140021 



JST OF DYNAMIC MAPPING REGISTERS FOR DCPC2 MAP 



000000 


000001 


000002 


000003 


000004 


040005 


MPI&06 


040007 


040010 


040011 


040012 


040013 


040014 


040015 


040*16 


040017 


04^1020 


040(321 


040022 


040023 


040024 


040025 


040026 


040027 


040054 


040031 


040032 


040033 


040034 


040035 


040036 


040R37 



STAT* 173446 



VIOL" 000U0 



USER PROGRAM TYPE = 3 

$CMST = 4 

$SDA = 5 

$STD2 = 6 
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RTE 
BOOT PROCESS 



5- 



RTE BOOT PROCESS 



X7700 



X7600 



2011 



DISC 

LOADER 

ROM 



BBDL 




A. SET THE S REGISTER. 

B. PRESS PRESET TO DISABLE 
THE INTERRUPT SYSTEM. 

C. PRESS IBL TO CAUSE THE 
LOADER MICROPROGRAM TO 
READ THE DISC LOADER ROM 
(BBDL) INTO THE END OF 
UNMAPPED MEMORY. 



F. 



PRESS RUN AND BBDL WILL READ THE BOOT EXTENSION FROM 
DISC INTO MEMORY AND TRANSFER EXECUTION TO THE BOOT 
EXTENSION AT 2055 (OCTAL). 

BOOT EXTENSION OPTIONALLY HALTS WITH A 102077 IF S 
REGISTER BIT 5 IS SET REQUESTING RECONFIGURATION. 
ENTER SELECT CODES OF SYSTEM CONSOLE AND DISC. 
PRESS RUN TO CONTINUE. 

BOOT EXTENSION MOVES ITSELF TO END OF UNMAPPED 
MEMORY. 
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7905/7920 Loader ROM Program Listing 





7905/20 DISC 


BOOT 


LOADER 


(12992B) - RPL COMPATIBLE 


0001 




ASMB,A,B,L 






0003 


07700 




ORG 


7700B 




0004*** ****************** ************************ 


0005* 










* 


0006* 


REVISION 




05 


AUG 7 7' 


* 


0007* 


PART NUMBER 


12992-80002 * 


0008* 


PRODUCT 


NUMBER 


12992B 


* 


0009* 










* 


0010********************************************* 


0011* 












0012* 


SWITCH REGISTER USAGE 






0013* 












0014* 


15-14 LOADER SELECT 


1 




0015* 


13 UNUSED 








0016* 


12 =0/l=RPL/MANUAL BOOT 




0017* 


11-6 DISC SELECT CODE 




0018* 


5-3 RESERVED 








0019* 


2-0 SUECHANNEL NUMBER 




0020* 












0021 


00010 


DC 


EQU 


10B 




0022* 












0023 


07700 017727 


START 


JSB 


STAT 


GET STATUS 


0024 


07701 002021 




SSA, 


RSS 


IS DRIVE READY ? 


0025 


07702 027742 




JMP 


DMA 


YES, SET UP DMA 


0026 


07703 013714 




AND 


B20 


NO, CHECK STATUS BITS 


0027 


07704 002002 




SZA 




IS DRIVE FAULTY OR HARD DOWN ? 


0028 


07705 102030 




HLT 


30B 


YES, HALT 30B, "RUN" TO TRY AGAIN 


0029 


07706 027700 




JMP 


START 


NO, TRY AGAIN FOR DISC READY 


0030* 












0031* 


CONSTANTS 










0032* 
0033 


07707 102011 


ADDR1 


OCT 


102011-< 


BOOT EXTENSION LOAD ADDRESS 




0034 


07710 102055 


ADDR2 


OCT 


102055^ 




0035 


07711 164000 


CNT 


DEC 


-6144 ^ 




0036 


07712 000007 


D7 


OCT 


7 


"~~^ START ADDRESS 


0037 


07713 001400 


STCMD 


OCT 


1400 




0038 


07714 000020 


B20 


OCT 


20 




0039 


07715 017400 


STMSK 


OCT 


17400 




0040* 


9 NOP'S 










0044 






LST 






0045* 












0046 


07727 000000 


STAT 


NOP 




STATUS CHECK SUBROUTINE 


0047 


07730 107710 




CLC 


DC,C 


SET STATUS COMMAND MODE 


0048 


07731 063713 




LDA 


STCMD 


GET STATUS COMMAND 


0049 


07732 102610 




OTA 


DC 


OUTPUT STATUS COMMAND 


0050 


07733 102310 




SFS 


DC 


WAIT FOR STATUS#1 WORD 


0051 


07734 027733 




JMP 


*-l 




0052 


07735 107510 




LIB 


DC,C 


B-REG = STATUS#1 WORD 


0053 


07736 102310 




SFS 


DC 


WAIT FOR STATUS* 2 WORD 


0054 


07737 027736 




JMP 


*-l 




0055 


07740 103510 




LIA 


DC,C 


A-REG = STATUS#2 WORD 
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7905/7920 Loader ROM Program Listing (Continued) 



0056 


07741 


127727 JMP STAT, I 


RETURN 


0057* 


S 






0058* 


(SET UP DMA CHANNEL) 




0059* 
0060 


N™- 




GET DMA CONTROL WORD 


07742 


06 7*776 DMA LDB DMACH 


0061 


07743 


106606 OTB 6 


OUTPUT DMA CONTROL WORD 


0062 


07744 


067707 LDB ADDRl 


GET MEMORY ADDRESS 


0063 


07745 


106702 CLC 2 


SET MEMORY ADDRESS INPUT MODE 


0064 


07746 


106602 OTB 2 


OUTPUT MEMORY ADDRESS TO DMA 


0065 


07747 


102702 STC 2 


SET WORD COUNT INPUT MODE 


0066 


07750 


067711 LDB CNT 


GET WORD COUNT ^ NE TRACK 


0067 


07751 


106602 OTB 2 


OUTPUT WORD COUNT TO DMA 


0068* 


FALL THRU 




0069* 


7905/20 COLD LOAD COMMAND 




0070* 








0071 


07752 


106710 CLDLD CLC DC 


SET COMMAND INPUT MODE 


0072 


07753 


102501 LIA 1 


LOAD SWITCH 


0073 


07754 


106501 LIB 1 


REGISTER SETTINGS 


0074 


07755 


013712 AND D7 


ISOLATE HEAD NUMBER 


0075 


07756 


005750 BLF,CLE,SLB 


BIT 12=0? 


0076 


07757 


027762 JMP *+3 


NO, MANUAL BOOT 


0077 


07760 


002002 SZA 


YES,RPL BOOT. HEAD#=0? 


0078 


07761 


001000 ALS 


NO,HEAD#=l, MAKE HEAD#-2 


0079 


07762 


001720 ALF,ALS 


FORM COLD LOAD 


0080 


07763 


001000 ALS 


COMMAND WORD 


0081 


07764 


103706 STC 6,C 


ACTIVATE DM§> 


0082 


07765 


103610 OTA DC,C 


OUTPUT COLD LOAD COMMAND 


0083 


07766 


102310 SFS DC 


IS COLD LOAD COMPLETED ? 


0084 


07767 


027766 JMP *-l 


NO, WAIT 


0085 


07770 


017727 JSB STAT 


YES, GET STATUS 


0086 


07771 


060001 LDA 1 




0087 


07772 


013715 AND STMSK 


A-REG = STATUS BITS OF STATUS#1 WORD 


0088 


07773 


002002 SZA 


IS TRANSFER OK ? 


0089 
0090 


07774 
07775 


027700 JMP START 
117710 EXIT JSB ADDR2,I 


NO. TRY AGAIN 


yes, Execute loaded program d 205 5B> 


0091* 


FALL THRU 


0092* 


THE 


NEXT 2 WORDS MUST BE THE LAST 2 WORDS 


0093* 


IN 


rHE BOOTSTRAP LOADER IN THE 


LAST 2 MEMORY LOCATIONS 


0094 


07776 


000010 DMACW ABS DC 




0095 


07777 


170100 ABS -START 




0096 




END 
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X7600 



BOOT PROCESS 
CONTINUED 



BOOT EXTENSION 



$CNFX 



BP 



SAM EXTENSION 
MP P,fiO.GRAMS; 



MR LIBRARY 



MRBP 



DRIVER PARTITIONS 



$CNFG(SAM) 



RTE 



TABLE AREA II 



SDA 



COMMON 



DRIVER PART #1 



TABLE AREA 



BP 




SYSTEM 
DISC 



G. 
H. 
I. 
J. 



L. 



BOOT EXTENSION LOADS RTE FROM BASE PAGE THRU $CNFG. 

CONTROL IS TRANSFERRED TO RTE AT $STRT WITH A JMP 3,1 

SSTRT SETS UP AND ENABLES THE SYSTEM MAP 

$CNFG LOADS DRIVER PARTITIONS, MEMORY RESIDENT BP, 
MR LIBRARY, AND MR PROGRAMS INTO MEMORY. 

$CNFG MAKES SELECT CODE RE-ASSIGNMENTS, IN TRAP CELLS, 
INTERRUPT TABLE, AND EQTS. 

$CNFG SETS UP USER MAP FOR $CNFX AS A TYPE 3 PROGRAM AND 
LOADS SCNFX. 
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0*01 


0002* 






1002. 


0003* 






,003 


000.4* 






0004 


0006 


07600 


063725 


0009 


0007 


07601 


003300 


0006 


0008 


07602 


073741 


0007 


0009 


07603 


005500 


0008 


0010 


07604 


106702 


0009 


0011 


07605 


106602 


0010 


0012 


07606 


063733 


0011 


0013 


07607 


002003 


0012 


0014 


07610 


102501 


0013 


0015 


07611 


101046 


0014 


0016 


07612 


013753 


0015 


0017 


07613 


073733 


0016 


0018 


07614 


163731 


0017 


0019 


07615 


167731 


0018 


0020 


07616 


013751 


0019 


0021 


07617 


047733 


0020 


0022 


07620 


053746 


0021 


0023 


07621 


177731 


0022 


0024 


07622 


037731 


0023 


0025 


07623 


063731 


0024 


0026 


07624 


053734 


0025 


0027 


07625 


002405 


0026 


0028 


07626 


027614 


0027 


0029 


07627 


073755 


028 


0030 


07630 


063754 


^029 


0031 


07631 


006400 


0030 


0032 


07632 


100400 


0031 




07633 


007747 


0032 


0033 


07633 




0033 


0034 


07634 


043743 


0034 


0035 


07635 


07373* 


0035 


0036 


07636 


073733 


0036 


0037 


07637 


047750 


0037 


0036 


07640 


063755 


0038 


0039 


07641 


005727 


0039 


0040 


07642 


047755 


0040 


0041 


07643 


002001 


0041 


0042 


07644 


002166 


0PI42 


0043 


07645 


077731 


0043 


0044 


07646 


077734 


0044 


0045 


07847 


100047 


0045 


0046 


07650 


003004 


0046 


0047 


07651 


043740 


0047 


0046 


07652 


073724 


0048 


0049 


07653 


003004 


0IM9 


0050 


07654 


073725 


0050 


0051 


07655 


a«3741 


0051 


0052 


07656 


002021 


0052 


0053 


?765/ 


124003 


"1053 


0054* 






;034 


0055 


07660 


043724 


0055 


0056 


07661 


073741 


0056 


0057 


07662 


002020 


00b7 


0058 


07683 


(£02400 


0058 


0059 


07664 


043729 



7905 BOOT EXTENSION 



START 



LOOP 



SLOAO 



ODIV 



LDA 
CMA 
STA 
ERB 
CLC 
OTB 
LDA 
8ZA 
LIA 
LSR 
AND 
STA 
LDA 
LDB 
AND 
ADB 
CPA 
STB 
ISZ 
LDA 
CPA 
CLA 
JMP 
STA 
LDA 
CLB 
DIV 



HIGH 
,CCE 
RECNT 

2 

2 
SC 

,RS8 
1 
6 
B77 

SC 

HDA, I 
HOA, I 
IOMSK 
SC 
XOG 
HOA.X 
HOA 
HOA 
HDA3 
,INA,RSS 
LOOP 
BENT 
T#ACK 

*HDS 



EOU 

ADA 

STA 

STA 

ADB 

LDA 

BLF, 

ADB 

RSS 

OCT 

STB 

STB 

L8L 

CMA, 

ADA 

STA 

CMA, 

STA 

LDA 

SRA, 

JMP 



*-l 

TBASE 

CYLA1 

CYLA3 

BHD* 

BENT 

BLF 

BENT 

2166 

HDA 

HDA3 

7 

INA 

PWQTK 

PttWDS 

INA 

N*WDS 

RECNT 

RSS 

3,1 



ADA P#WOS 
STA RECNT 
SSA 
CLA 

ADA N#wDS 



HIGH COPE ADDRE9SCINIT, AT 20UB) 

SET DIRECTION BIT 

INIT CUUNT 

100000B IS LOW CORE ADDRESS 

WITH OIRECTION BIT SET 

SET MEMORY AOORESS REGISTER 

COMING FROM PAPER TAPE BOOT? 
YES, GET CONTENTS OF S REGISTER 

MASK SELECT CODE OF DISC 

SAVE IT 

CONFIGURE I/O INSTR FROM STTO 

MASK OUT LOWER 6 BITS IN INSTR 
CONFIGURE INSTR FOR DISC SC 
IS THIS INSTR IN I/O GROUP? 
YES, THEN STORE IT BACK 
MOVE ON TO NEXT INSTR 

ALL DISC I/O INSTR CONFIGURED? 
YES, SET A TO 1 FOR SECTOR * 
NO THEN CONFIGURE NEXT ONE 



GET RELATIVE TRACK/HEAD 



ADD TRACK ZFRO TO GFT ABS. TRACK 

SAVE FOR ADDRESSING 

SAVE FOR ADDRESSING 

ADD THt BASF HEAD ADDRESS 

GET SECTOR 

PU1 HEAD IN HIGH 8 AND 

ADD THE SECTOR 

SKIP OVER ADDRESS OF BENT 

DEFINE AODR, OF BENTCIMT. AT 205 

SET THE HEAD/SECTOR AODRESSFS 

SECTOR TIMES 128 

AND SUBTRACT FORM 

NUMBER OF WORDS PER TRACK 

SET POSTTIVF « WORDS 

AND 

MEG. * WORDS THIS TRACK 

GET « LEFT 

IF POSITIVE 

OONE, SO FXTT 

ELSE SET TO KEAO 

SAVE REMAINING COUNT 

NEXT TRACK 

USE MIN. OF * ON TRACK OR 

NUMBER LEFT 
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0P59 
0060 
0061 
0062 
0063 
0064 
0063 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
007 5 
0076 
0077 
0079 
P079 
0060 
0)081 
0062 
083 
0064 
0065 
0086 
0067 
0066 
0«89 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
55097 
0096 

0M99 
01*30 
01*3! 
0102 
01,33 
1 4 

105 

0106 
0107 
01^6 
0109 
011'*) 
0111 
P112 

0114 
?115 
0116 
0117 

m 1 1 a 



0060 

0061 

0062 

0063 

0064 

0065 

00b6 

0067 

0068 

0069 

0070 

0071 

0072* 

0073 

0074 

0075 

0076 

wn 

0078 

0079* 

0080 

0081 

0082 

0083 

0084 

0085 

0086 

0087* 

0068 

0089 

P090 

0091* 

0092 

0093 

0094* 

0095 

0*96 

m^7 

0098 
0099 

1 00 

0UI 
WI02 
HI 03 

0104 

0105 
0106 

01 07 
0108 
109 
0110 
0111 
0112 
0113 
•/U4 
0115 
0116 
0117 
0118 
0119 



07665 
07666 
07667 
07670 
07671 
07672 
07673 
07674 
07675 
07676 
07677 
0770(0 

fc770i 
07702 
07703 
07704 
07705 
0770b 

07707 

07710 
07711 
07712 
07713 
07714 
H7715 



1027*2 
102602 
067742 
160001 
001275 
106700 
103600 
i337744 
103706 
102700 
006043 
027703 

102300 
•327701 
102106 
057745 
002001 
027670 

103500 
102303 
027710 
107500 
013723 
'-502003 
027721 



STC 2 
UTA 2 
IHb D*PRM 
SLOOP LDA 1,1 

RAL, CLE, SLA. ERA IF SIGN BIT SET 



SET DMA FOR WORD COUNT 

AND SENT TT 

CE1 THfc COMMAND 



07716 101100 

07717 102031 
/7720 027717 

07721 W37754 

fc7722 027627 



07723 
07724 
07725 
07723 

07726 
07727 
07730 
H7731 
07 732 
07733 
07734 
07734 
K7735 
07736 
07737 
07740 
07741 
07742 
07743 
07744 
07745 
fc774ft 
*7747 
07750 
07751 



017400 
177600 
077477 

113000 

101200 

077600 
077672 

106000 

000000 

077713 

107404 
102400 
1014(00 
014000 
077600 
077726 

000000 

077736 
077740 

102000 

\6 2 

00001*0 

172076 



OSK10 CLC 
DSKtl OTA 0,C 

CPB A*QMA 
STC 6,C 
DSKlg STC 

SEZ,IN8»RSS 
JMP STOMA 

08*13 SFS 

JMP *-l 

STOMA STE 6 

CPB A«ENp 

RSS 

JMP SLCIOP 

DSK14 LIA f C 
0AK15 SFS 

JMP *-l 
DKS16 LIB 0,C 

AND C174B 

SZA.RSS 

JMP OK 

SUP 
HLT31 HI T 31 B 

JMP HLT31 



OK 



C174fc 

P*hPS 

N*«0$ 

HIGH 

wAK 

SKCMU 

CYLA1 

HOA 

AD«RC 

CYLA3 

SC 

HnA3 

FTLMft 

««C«D 

S#TAC 

oWOTK 

RECN1 

D*PRM 

TBASt 

A«OMA 

A*ENp 

IOC 

«HOS 

bHD« 

IDMS* 



1SZ T 
JMP S 

data 

OCT 1 

DFC - 

nci 7 

£0U l\ 
OCT 1 
OCT 1 
OCT 7 
OCT 7 
0C1 1 
NOP 

fcPU c 

OCT 7 

OCT 1 

OCT 1 

OCT 1 

PEC 

OCT 

OCT 

NOP 

OCT 

OCT 

OCT 

DFX 

NOP 

OCT 1 



»ACK 
LOAD 

AREA 
7400 
128 
7477 
#wDS 
13000 
0120 
7600 
7672 

060 00 

YLA3 
7713 

7 404 

02400 

01400 

144 

7600 

7726 

7736 
7740 

02000 



SEND COMMAND IS COMMING 

SEND THE COMMANO 

IF DMA 

START IT 

ALLOW ATTENTION 

IF NOT A COMMAND 

DON'T WAIT FOR FLAG 

WAIT FOR THE FLAG 

STOP DMA IF NEEDED 

END OF LOOP? 

SKIP TF END 

NOT fcNp AROUND WE GO 

GET STATUS 1 
WAIT FOR FLAG 

GET STATUS 2 

iSOLATt 

IF NQ ERRORS 

CONTINUE 

SWITCH A ANP B REG, CONTENTS 
ELSE HALT 
T»Y AGAIN 

STEP THE TRACK ADDRESS 

GD LOApfAs0»SECTOR ADDRESS) 



CONFIGURED TO BBL ADDRESS 

FIKS1 TRACKa-MUST BE AT START+143 



« SURFACES 
STARTING HEAD U 



72*76 
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119 

120 

121 

122. 

123 

124 

129 

120 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

143 

146 

147 

148 



0120 

0121 

0122 

0123* 

0124* 

0129* 

0126* 

0127 

0128 

0129 

0130 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

0139* 

0140 

0141 

0142 

0143 

0144 

0145 

0146* 

0147 

0148* 

0150 



07752 002011 8PCA0 OCT 2011 

07753 000077 B77 OCT 77 

07754 000000 T«ACK NOP 

THE FOLLOWING CODE IS EXECUTED WHEN THE 
BOOT EXTENSION IS ENTERED AT 2011B. 



07755 
07756 
07757 
07760 
07761 
07762 
07763 
07764 
07765 
07766 
07767 
07770 

07771 
07772 
07773 
07774 
07775 
07776 



000000 
102106 
107700 
006400 
102501 
072144 
101045 
002011 
026201 
102077 
026202 
106601 

182165 
172152 
036163 
036152 
036135 
026202 



07777 126141 



BENT NOP 

STF 6 
CLC 0.C 
CLB 
LIA 1 
8TA SC 
LSR 5 
SLA,RSS 
JMP NORCN 
HLT 77B 
JMP DRBOT 

NORCN OTB 1 

DRBOT LDA SPCADiI 

STA RECNT,I 

ISZ SPCAD 

ISZ RECNT 

ISZ P#WDS 

JMP DRBOT 

JMP CYLA1,I 

END START 



JSB HERE FROM BBDLCINIT. AT 2166B 

CLEAN UP DMA 

AND THE I/O SYSTEM 

ELIMINATE HLT 77B 

READ S REG. 

SAVE S PEG. CONTENTS 

WAS BIT 5 OF S REG, SETT 
NO, THEN RECONFIG. NOT REOD 
YES, THEN HALT TO LET USER SET S 
RELOCATE THF REST OF THIS BOOT 
CLEAR S REG. 

MOVE 128 WORDS TO BBL-128 



DONE? 

NO, GET NEXT WORD 

YES, GO EXECUTE THE BOOT 
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BOOT PROCESS 
COMPLETION 
(SYSTEM START UP) 



A. :?CNFX - Redefine and remap SAM extension including up to 5 

bad pages. Accept changes to partitions, program 
sizes, and partition assignments. Record in memory 
and optionally on disc. 

B. SSTRT - Set up SAM by calling $PTN. EQT 1 thru EQT 6 on BP 

contain SAM block addresses and sizes. E0T1&2 are 
SAM default block. ECT3&4 are SAM extension and 
E0T5&6 are SAM in Table Area I. 

C. $ZZZZ - Disable interrupt system 

D. $ZZZZ - Subroutine MPINT sets up remaining three maps, base 

page fence, and MAT table linked lists. 

E. $ZZZZ - Schedule FMGR to set up the file system. 

F. $STRT - Save ID segment addresses of FMGR, D.RTP, EDIT, and 

SMP . 

G. $SCLK - Start the TBG and print "SET TIME". 
H. $XEC - Idle loop. 
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BOOT EXTENSION 
ON DISC 



LOADED AT 2011B 




36372! 
II 

053746 
063754 
063755 
003004 
043724 
160001 



2 TRK 

003300 
101046 
177731 
006400 
005727 
043740 
073741 
001275 




073741 

013753 
037731 

100400 
047755 
073724 

002020 
106700 



SECT* • 
005500 106702 
073733 163731 
063731 053734 
077747 043743 





1066g? 

167731 

002405 

073730 



063733 
013751 
027614 
073733 



002003* 
047733* A 
073755*W 
047750* 



? 



002001 <£&2£S]£)07773l 077734 100JI47* 
003004*073723 063741 002021 (f2400"3>; 
002400/043725 102702 1 02602 #087747*^ 
103600/057744 103706 102700/006045* 

BOOT START ADDRESS (2055B) / 

JMP 3,1 to $STRT 



W 
6 



6 



LWA OF RTE FROM BP THRU $CNFG 



LU 

027703 
102300 
027717 

077600 

014000 

000002 

0064 

1066 



0241 
00/1 
01/ 1 



2 TRK 

102300 
027710 
037754 
077672 
B7760> 
TT2TT7T" 
025ei 

62163 




027701 
107500 
027627 
106000 
077726 
002011 
072144 
172152 



BOOT EXTENSION 
RELOCATION ADDRESS 



SECTS 
102106 
013723 
017400 
000000 
000000 
000077 
101045 
036163 



■ 

057745^ 

002003, 

177600 

077713 

077736 

000000 

002011 
036152 



002001 

721 




027670 
101100 
113000 
102400 

102000 
102101 



103500*/ 

102031* 

101200*/ 

101400* 

000001* 

107700* 

096202* 

126141* 



F* 



> 
A 



? 
X 

< 4 



/ 



f 



F 
1, 



(2166B) 



RECONFIGURATOR HALT 
(BIT 5 SET) 



BASE PAGE COPY 



LU 

115644 

115644 

115644 

115644 

115644 

115644 

115644 

115644 



2 TRK 
115644 
115644 
115644 
115644 
115644 
115644 
115644 
115644 



SECT S 
124003 (£4505 
115644ill5644 



115644 
115644 
115644 
115644 
115644 
115644 



115644 
115644 
115644 
115644 
115644 
115844 



115621 
115644 
115644 
115644 
115644 
115644 
115644 
115644 



2 

115644 
115644 
115644 
115644 
115644 
115644 
115644 
U5644 



115644 
U5644 
H5644 
115644 
115644 
115644 
115644 
115644 



115644* 
115644* 
115644* 
115644* 
115644* 
115644* 
115644* 

B00fl0a* 



J. 



$STRT ADDRESS 
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REMOTE PROGRAM LOADING 

RPL 



RTE IS AUTOMATICALLY BOOTED WHEN POWER IS TURNED ON AND 
THE LOCK/OPERATE SWITCH IS IN THE LOCK POSITION. 

S-REGISTER BOOT INFORMATION IS OBTAINED FROM THE CONFIGURA- 
TION SWITCHES MOUNTED ON THE CPU BOARD. 




CONFIGURATION 

SWITCHES 

S1-S8 



15 14 13 12 11 10 9 8 7 6 5 4 
S-REGISTER BITS 



3 2 1 



SWITCH 



FUNCTION 



S1 



S2 
S3 
S4 
S5 
S6 



S7 



S8 



7905/7920 DISC 

OPEN POSITION SELECTS HEAD 000, REMOVABLE PLATTER 

CLOSED POSITION SELECTS HEAD 010, FIXED PLATTER 

ON 7905 
9885 FLEXIBLE DISC 

MUST BE IN CLOSED POSITION. ALL LOADING STARTS AT 

TRACK 0, SECTOR 1 
7900/7901 DISC 

OPEN POSITION SELECTS FIXED PLATTER 

CLOSED POSITION SELECTS REMOVABLE PLATTER 



DECODES THE FIVE BIT OCTAL SELECT CODE OF THE INPUT 
DEVICE (S.C. 10-37) SWITCHES SHOWN SET TO SELECT CODE 
11 8 (01001 2 ) 



IF RPL ENABLED, OPEN POSITION SELECTS ROM 10; CLOSED 
POSITION SELECTS ROM 11 

OPEN POSITION RPL NOT ENABLED 
CLOSED POSITION RPL ENABLED 
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DBUGR/CMM4 



DBUGR FEATURES 



Used to debug programs under RTE-IV 

* Symbolic or octal printout 

* Register examination and change 

* Memory search 

* Memory clear 

* Breakpoint 

* Map examination. 
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DBUGR EXECUTION 



* Relocating with program to be debugged 

IN-LINE: FTN4,L,M 

PROGRAM PROGA 

CALL DBUGR [or CALL DBUGR (LU)] 



Where LU = lu # of console if omitted, 
LU is defaulted to terminal from which 
the program was scheduled. 



OR 
WITH LOADR: *RU, LOADR, ,%PROGA, ,DB 

* Starting DBUGR 
*RU, PROGA 

START DBUGR <- (DBUGR PRINTOUT) 

(DBUGR IS READY TO ACCEPT COMMANDS) 
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r 



DBUGR 
SAMPLE PROGRAM 

(SOURCE) 



This program will be used for the DBUGR command examples 



00 Oi FTN4-L.M 

0002 PROGRAM PR0GA 

0003 DIMENSION IARY< 10 > 

0004 CALL DBUGR 
05 5 I = 10 
0006 J ~ 3 
000? JJ = 2HAB 

0008 X = 2 . 3 

0009 DO 10 I = 1,10 
00 10 IARY< I ) ■ I 

0011 10 CONTINUE 

0012 GO TO 5 
00 13 END 
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DBUGR 
r SAMPLE PROGRAM 

(MIXED LISTING) 

0002 PROGRAM PROGA 

0003 DIMENSION I ft R Y < 10 > 

0004 CALL DBUGR 

IARY BSS 00012B 

00012 »000000 NOP 

00013 000001X JSB CLRIO 

00014 000015R DEF »-2+00003B 

0005 5 I = 10 

00015 000002X JSB DBUGR 

00016 000017R DEF *-4+00005B 

0006 J = 3 

00017 000050R 65 LDA 00050B 

00020 000051R STA I 

0007 JJ = 2HAB 

00021 000053R LDA 00053B 

00022 OO0052R STA J 

0008 X « 2.3 

00023 000055R LDA 00055B 

00024 000054R STA JJ 

0009 DO 10 I = 1,10 

00025 000003X JSB . DLO 

00026 000060R DEF 00060B 

00027 000004X JSB DST 

00030 000056R DEF X 

00031 000062R LDA 000628 

00032 000051R STA I 
00 10 IARY( I) = ■ I 

00033 000051R LDA I 

00034 000063R ADA 00063B 

0011 10 CONTINUE 

00035 000064R STA A. 001 

00036 000051R LDA I 

00037 100064R STA A . 001, I 

0012 GO TO 5 

00040 000051R 810 LDA I 

00041 000062R ADA 00062B 

00042 000051R STA I 

00043 003004 CMA,INA 

00044 000050R ADA 00050B 

00045 002021 SSA.RSS 

00046 000033R JHP 00033B 

0013 END 

00047 000017R JHP 85 
00050 000012 OCT 000012 

I BSS 000028 

00053 000003 OCT 000003 

JJ BSS 00001B 

00055 040502 OCT 040502 

X BSS 00002B 

00060 044631 OCT 044631 

00061 115004 OCT 115004 

00062 000001 OCT 000001 

00063 177777R DEF 77777B 

A. 001 BSS 00001B 

'NOTE: These offsets maybe used along with the program's load address to 

determine the final relocated address of each instruction. For example the final 
address of the "STA A.001 " instruction would be 26002 (see PROGA load map) 
+35 or 26037. 
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DBUGR 
SAMPLE PROGRAM 

(SYMBOL TABLE) 
FROM COMPILER 

SYMBOL TABLE 

NAME AODRESS USAGE TYPE LOCATION 



910 00040R STATEMENT NUMB 

95 00017R STATEMENT NUMB 

CLRIO 00001X STATEMENT FUNCTION REAL EXTERNAL 

DBUGR 00002X STATEMENT FUNCTION REAL EXTERNAL 

I 00051R VARIABLE INTEGER LOCAL 

IARY OOOOOR ARRAY<*> INTEGER LOCAL 

J 00052R VARIABLE INTEGER LOCAL 

JJ 00054R VARIABLE INTEGER LOCAL 

X 00056R VARIABLE REAL LOCAL 



(LOAD MAP) 



P * i.l fi A 2. b Vi "'• g- jfi ;.i <r> o 

CL'TO lb**t ^..Jj 75v>7'A\ 2flM9A-1 oP a{ 

iJMilRW 2nv7* 36736 *?J'-f>7~) 60175 »tV.lR«5 7*tt?t4 

L t .• ii L ' < 4373b 34t>CM 92^^7-1 6 flit wtV.lAffj 77\\\7 

H-nHA A4<dJi> $4. -■■7 4 P?/ie7-ie»W3& PfcV.thas 77a6?l 

b PARES Hf.L"CArF'J f» PAGES. PFQ'D Ml) PAGES £MA 

/L040W;Pwn(,4 nf-Any 

/LOAD" :*£*"; 



NOTE: The address of each variable maybe found by adding PROGA's load 
address (26002) to the variables offset from the symbol table. 
For example: 

J 26002+52 = 26054 

IARY 26002+0 = 26002 
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CONVENTIONS FOLLOWED IN THE 
r DBUGR EXAMPLES 



User inputs are underlined. 

CR Carriage return 

LF Line feed ("Control J" on 2645/2648) 

[ ] Input control character which is not echoed 

\ Escape (or ALT MODE on some terminals) 

377 Octal number 

377. Decimal number 



DBUGR COMMANDS 

(BREAK POINTS) 



n\B Set the breakpoint at location n and clear the previous breakpoint. 

When the breakpoint location is encountered, control is transferred to 
DBUGR prior to execution of the instruction. Only one breakpoint is 
allowed at a time. 

\P Proceed with program execution until the next breakpoint 

n\P Proceed until the breakpoint is executed n octal times. 

\T Execute or trace the current instruction and break (single-step) 

n\T Trace (single-step) the next n octal instructions and break. 

n\G Continue execution at location n 

\B Remove the breakpoint 

where, 

\ = ESCAPE 
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DBUGR EXAMPLES 

(BREAK POINTS) 



* RU,PROGA 

START DBUGR 

26002 +34\B - set breakpoint in "do loop" 

\P - proceed 

26036(ADA 26065) 1 115004 160010 114011 



(break-)(instruction) ■■( A \ / B 
(point address) \regJ Vreg. 



X 
reg. 



Y ' 
reg. 



[CR] 

EO\ 
reg.) 



3\P 

26036(ADA 26065) 

\L 

26037(STA 26066) 

26040(LDA 26053) 
26041 (STA 26066,1) 
26042(LDA 26053) 
26002+20\B 
26002+1 7/G 
26022(STA 26053) 
\B 

END DBUGR 



114011 2 [CR] 



114011 



printout when breakpoint encountered 

- break after 3 executions of the breakpoint instruction 
4 115004 160010 114011 2 [CR] 

breakpoint encountered again 

- execute one instruction 
26005 115004 160010 

- execute three instructions 
26005 115004 160010 

4 115004 160010 
4 115004 160010 

- reset breakpoint 

- begin execution at 26021 
12 115004 160010 

- remove breakpoint 

- proceed 

- program continues execution no ionger under DBUGR 
control 



114011 
114011 



2 [CR] 



114011 2 [CR] 
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DBUGR COMMANDS 

(MEMORY MODIFICATION) 



n < s: Define the symbol s as the value n 

n/ Print and open for modification location n 

[CR] Close the open location 

n [CR] Store n (assembly instruction or octal constant) in the 

open location 

[I_F] Print and open the next location 

n [LF] Same as n [CR] and also print and open the next 

location. 

n "[CR] or n" [LF] Same as above except n is interpreted as one or two 

ASCII characters. 
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EXAMPLES 

(MEMORY MODIFICATION) 



:RU,PROGA 
START DBUGR 
26002<R1:[CR] 

R1+34\B 

\ 

m~+34(ADA R1+63) 1 
R1 +52/ 3 7 [CR] 
R1+52/ 7 [CR] 
R1/ [LF] 

R1+1/ 2\P 

R1+34(ADA R1+63) 3 
R1/ 1 7 [LF] 
R1+1/ 2 [CR] 



-set "R1" equal to PROGA's load address 
(26002) 

- set breakpoint at an offset of 34 into PROGA 
(26036) 

- proceed 

115004 160010 114011 2 [CR] 

- display and change "J" to 7 

- display "J" 
-display "I ARY(1)" 

- display "IARY(2)" and break after 2 breakpoint 
instructions 

115004 160010 114011 2 [CR] 
-change "IARY(1)" to 7 

- display "IARY(2)" 



26002/ 7 CTT [LF] -change "IARY(1)" to "CD" 

R1+1/ 2 [CR] - display "IARY(2)" 

R1+21/ LDA R1+53 C LA, IN A [LF] - change to CLA, IN A instruction 

R1 +22/ STA R1 +52 STA R1 +54 [CR] - change to store into "JJ" 
R1+21/ CLA, IN A - verify change 
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r 



DBUGR COMMANDS 



a Print and open the previous location 

7 or ./ Print and open the current location 

0/ or 1/ Print and open the A or B register 

\M + 1 / Print and open E and O registers 

\M + 3/ Print and open X register 

\M + 4/ Print and open Y register 
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EXAMPLES 



R1 1/ 2 [LF] — display "IARY (2)" 

R1 + 2/ 3[LF] — set "IARY (3)" to 3 

R1 + 3/ 0£[CR] — set "IARY (4)" to 4 

a — display previous location 

R1 + 2/ 3 a^ — "IARY (3)" and previous location 

R1 + 1/ 2 [CR] — "IARY (2)" 

V JSB 1 004,1 JSB1003 [CR] — display and change B register 

£ JSB 1003 [CR] — display current location 

\M+4/ JSB 11,1 — display Y register 
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COMMANDS 

(PRINT MODE) 



\S Set print mode to symbolic instruction (default) 

! Print the last quantity typed as an instruction 

\C Set mode to constant 

= Print last quantity as a constant 

\H Set mode to ASC 1 1 characters 

' Print last quantity as two ASCII characters 

n\R Change the output radix to n 
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EXAMPLES 

(PRINT MODE) 



\M3/ LDA 10,1 [CR] 
= 160010 [CR] 
R1+54/ ADA 502 [CR] 
^AB" [CR] 

\C 

R1 54/ 40502 ' AB" ! ADA 502 



16 = 16 16. ~ 20 [CR] 

1Q.\R 

16= 14. 16. = 16. [CR] 

555 = 365. 



— display X register 

— display X register as a constant 

— display "JJ" 

— display "JJ" in ASCII 

— change mode to constant 

— display "JJ" all three modes where 40502 
octal = "AB" = ADA 502. 

— convert 20. to octal 

— set output radix to 1 

— convert 1 6 to decimal 

— convert octal to decimal 
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CMM4 

INPUT FUNCTION 

ID LIST ID SEGMENT 

EU LIST EQT ANU EXTENTS 

OR LIST DEV HEF TABLE 

LM LIST MEMORY 

XL LIST MEMORY (SYSTEM MAP) 

IN LIST INTERUPT TABLE 

TA LIST TRACK ASSIGNMENT TABLE 

TR TRACE LIST 

XT TRACE LIST (SYSTEM MAP) 

LP LIST DISC RES PROGRAM 

DP DISPLAY INPUT IN OCTAL DECIMAL * ASCII 

PG LIST ANY LOCATION In PHYS MEMORY 

PP MODIFY ANY LOCATION IN PHYSICAL MEMORY 

LL CHANGE LIST DEVICE 

PM PATCH MEMORY 

XP PATCH MEMORY (SYSTEM HAP) 

F/ FIND A VALUE IN MEMORY 

XF FIND A VALUE IN MEMORY (SYSTEM MAP) 

LI LIST ENTRY POINT 

DI REPORT DISC DICTIONARY ADDRESS OF AN ENTRY POTnT 

LE LIST ALL ENTRY POINTS IN SYS 

OL LIST DISC SECTOR 

DM DISC MOD ANY LU 

OS DISC SEARCH 

MS MOVES DISC SFCTORS TO ANOTHER DISC AREA 

NS SET * OF StCTRS PER TRACK 

F° f/lSPLAY PAST OIS* "id US 

/E OR EN OP EX TO EXIT 

FOR MORE INFO DO A ??, INPUT 

A PK AFTER THE INPUT GIVFS A PACKED LISTING 
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10 
ID 
10 
OR 
EU 
EQ 
OR 
OR 
DR 
OR 
LH 
LM 
OH 
XL 
XL 
OK 
IN 
IN 
OR 
TA 
TA 
TA 
OR 
TR 
XT 
LP 
OR 
DH 
OP 
OP 
DP 
OP 
PG 
OR 
PP 
OH 
LL 
PM 
XP 
F/ 

x> 

LI 
01 
LE 
OL 
OR 
DM 
OS 

MS 



PROGRAM 
SEGMENT 
NUMBR * 
USE IDP 
NUMBR 
NUMBR, NU 
USE EGP 
NUMBR 
NUMBR, NU 
USE DRP 
ADDRESS 
ADDRESS, 
USE LMP 
ADDRESS 
ADDRESS, 
USE XLP 
NUMBR. 
NUmBR,NU 
USE INP 



NAMF 

NAME 

ALL ID'S IN SYSTEM 

K. 

MBR gives eqts inclusive 

MBR GIVES DRT ENTRIES INCLUSIVE 



# OF WO 

fSYS 

« OF WO 



PDS 

T£M MAP) 

RDS (SYSTEM MAP) 



MBR GIVES INT TABLF ENTRIES INCLUSIVE 
Ki 



LU * 
LU #,TRK 
USE TAPK 
START LOC 
START LOC 
PROG NAME 
USE LPPK 
VALUE 
VALUE, *,V 
VALUE, /,V 
VALUE,*, V 
VALUfc,-,V 

PG*,OFFS 
USE PGPK 

Pti». OFF 
USF PPPK 
LIST LU# 
ADDRESS, N 
ADnRESSf v 
VALUE TO 
VALUE TO 
ENTRY POI 
ENTRY POI 



«, tt OF TRKS 



ATION, 
ATION, 
#»EL A 



LIST DELIMITER 
LIST DELIMITER 
DDRESS 



ALUt 

ALUE 

AlUE 

ALUE 

FT,* OF WORDS 

i 

SET, NEW VALUE 



Ew VAL 
ALUE 
FINO.S 
FINQ.S 
NT NAM 
NT NAM 



LU,TRK,SECTR, * 

USE DLPK, 
DISC MOD 

LU,TRK, VALUE TO 
SOURCE is: 
LU,TRK, SECTS 



UE 

(SYSTEM MAP) 
TART ADDRESS, W OF WORDS 
TART ADDRESS, t» OF WORDS 
E 
F 

OF SECTORS 

^INTERACTIVE* 
FIND 
DESTTMATION IS J 
, LU,TRK,SECTR,* OF SfcCTRS 
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OPERATOR REQUESTS 



7- 



*ON,X*Z 



ENVIRONMENT BEFORE A KE Y IS PRESSED ON THE SYSTEM CONSOLE 

1. System console is in input mode. 

2. System console select code (SC) is 15. 

3. System console driver is DVR05. 

4. RTE is idle (no executing programs). 
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OPERATOR COMMAND PROCESSING 



EXECUTION 



SUBROUTINE 
CALLS 



NOTES 



$CIC(RTIOC) 



Entered by depressing a key on the console, 
since DVR05 (and DVROO) leaves each terminal 
with its device control flip-flop set. 
Interrupt causes instruction in trap cell 
location 15 to be exexuted (JSB $CIC,I). 
Save machine state, turn off interrupts, etc, 
Use interrupt and EQT tables to find the 
driver continuation/completion address. 



DISCUSS TRAP CELLS & INTERRUPT TABLE 



C.05(DVRG5) 



Set "OPATN" to tell system tnat operator 
wants service. 



$CIC 
$TYPE(SCHED) 



$XSIO(RTIOC) 
$XSIO 



If console is not busy (OPFLG) : 

Request CVR05 to output "*". 
Request DVRU5 to read operator input 
return to TYP10 upon completion. 



and 



$XEC(DI3P) 



RTE idle loop (or resume execution of the 
interrupted programs). 



Prompt ("*") is output 
Operator inputs: "Ori,X¥Z" 



$CIC 



C.05(DVRG5) 



Save machine state, etc. 

Detect end of input line and completion 

of I/O request. 



IOCOM ($C0N1) 



Remove I/O request and jump to completion 
address. 
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EXECUTION 



SUBROUTINE 
CALLS 



NOTES 



TYP10 



Clear "OPFLG" (system console not busy) 
$MESS($M3G- Operator command processor 
3CHED) 



$PRSE 



Parse the request "ON,XYZ" 



DISCUSS KEYWORD BLOCK 



MU100 

TTNAiv 
M010U 
PLOAD 



Oi'-l,XXXX processor 

Find ID segment address of XYZ 

See if program is dormant 

Store parameters (P1-P5) into ID segment. 



$LIS'i (SCHED) Scheoule* the orogram by cnanging its state 
and addinq to the scnedulea list. 



TYP10 



5X3IO 



Output message if necessary 



$XEQ 



See if any programs are ready to oe executed 



X0010 



Dispatch* prograir XYZ for execution 



*rote tne aistinction made in RTE between scheduling and dispatching 
a program. 
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"ON,XYZ" TABLES/LISTS 
(INITIAL CONDITIONS) 



INTERRUPT 
TABLE 



EQT 



ID 
SEGMENTS 



6 

7 

10 
11 
12 
13 
14 
15 



EQT 2 ADDRESS 



LXJ 



1.05 ADDRESS 



C.95 ADDRESS 



DVR05 
• I 



TL 



13 
14 
15 
16 



} 



SKEDD 



(1711) 
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$CIC (*cico) 

i 



TEST AND 

DISABLE 

INTERRUPT 

SYSTEM 



SAVE MEM STATUS 



GET INTERRUPT SC ILIA 4) 




CLEAR INTERRUPT 
FLAG ON SC 



YES - SC - S 



VIOLATION 

ADDR. 
BTMB-1 




NO 



SAVE A. B. O. AND 

E REGISTERS IN 

IDSEG. 




SET CONTROL 
ON PRIV. CARD 

HOLD OFF 
HIGHER SC^S 



CLEAR CONTROL 

ON DCPC1 + 2 

(DISABLE 

COMPL INTERR) 



ENABLE 

INTERRUPT 

SYSTEM 

ISTFBI 



( CIC.S J 
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SAVE X,Y REG. 
IN USER PARTITION 
+ POINT OF 
SUSPENSION IN ID SEG 




SCLCK 



TBG 



SC 




$IRT 



SSYMG 

OUTPUT 

ERROR 

MESSAGE 



"ILL 
INT XX' 




"SC03 INT 
XXXXX' 



MP OR DMS 




SRQST , 



INTERRUPT 
TABLE CONTENTS 

? y EOT. 



—\ CIC.2 ) 

ADDR. V J 



PROGRAM 10 SEG 
ADDR 



GET PROG. 

STATUS 

FROM ID SEG 




$LIST 

LINK PROGRAM 

TO SCHEDULE 

LIST 




$XEQ 
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( CIC.2 J 



( 



$ETEO 

SET UP EQTI- 

EQT15 IN 
BASE PAGE(BP) 



/ SDRVM 

Aet up appropriate 
c map for driver 

\SAVE CURRENT MAPi 



SET DEVICE 
TIME OUT 






ALLOCATE 

DC PC FOR 

OVRB7 



SPECIAL 

m * < 

RETURN 



JSBCnn 

ENTER DRIVER 

CONT./COMP. 

SECTION IN 

USER OR SYSTEM 

MAP 




COMPLETION 



lOCOMl 
L($CON1)f 



CONTINUATION 



< 



SRSM 

RESTORE USER 

MAP TO PRE- 

DRIVER STATE 
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! =?7* 

I ^?9» 

I F "* » 

m^l # 

S3?* 

t^4* 

l c ^5* 
I S?*» 

i s^y* 

1^39* 
|c;40* 
1541* 

I54 3* 
I C4 4* 
I S&S* 
l c 6t>* 

I f*7* 

I F48» 
F6<5* 
ICFO* 
I =:FI* 
| c^t,?* 
! ss.3« 
|RR4* 
I c,C5« 

i ^C7**<n> 

Ctt) 
SAO 

ifm 

! £-A? 
|5*3 

I ^ 4 

=>f * 
|F*7 
! c * H* 
1 1. ^ 9 

I «= 70 
IK71 

^7? 
1*73 
I <^74 
I C 7S 

!=>7?- 
1=177 
IS7P 
^79 
I c; & 



ON, XXXXX COMMAND MESSAGE, PROCESSOR 

Omt THl .xvxxx 

0M[ IH] , xxvxx.noih' 

ONT THJ»XVXX*»P1»...,P5 

OMr ih J »xvxxy,mow» »!,... »P5 



THE 0M REQUEST FUNCT 

IF NC RESOLtlTI 

IF -NOW- ORTIf) 

ANO SET T 

IF NOT ONE OF 

PROGRAM F 

IF MOT ONE OF 

THEN PPOG 
MOTE: DALL TH 
oftSSFD 
DECIma 
AND «=T 
EXECUT 
U 3 TO 
METFPS 
B REG I 
?) THE A& 
SCHEDU 
IS SPF 
THE sr 
WITH A 



IONS AS follows: 

ON CODE* THEN PROGRAM SCHEDULED. 

N* THEN ENTER PROGRAM INTO TIME LIST 

IME VALUES TO CURRENT TIME PLUS 10 MSC 

ABOVE* AND TIME VALUES ARE ZERO THEN' 

UNCTIONS SAME AS -NOW- OPTION. 

ABOVE. AND TIME VALUES ARE PRESENT* 

RAM IS ADDED TO TIME LIST. 

E ABOVE OPTIONS ALLOW PARAMETERS TO BE 

TO THE PROGRAM. THESE MUST BE ASCII 
L NUMBERS WHICH ARE CONVERTED TO BINARY 
OREO IN ID SEGMENT TEMP AREA. UPON 
ION, THE 3 REGISTER WILL POINT TO TEMP. 
5 PARAMETERS MAY BE INPUT. IF NO PARA- 
ARE INPUT, THE TEMP AREA ARE ZEROS BUT 
STER WILL STILL POINT TO TEMP. AREA 
OVE OPTIONS WILL ALLOW THE ORIGINAL 
LING STRING TO BE SAVED(UNLESS »IH» 
CIFIEO OR THERE ARE NO PARAMETERS). 
HEDULED PROGRAM MAY RECOVER THIS STRING 
N EXEC 14 CALL. 



<>tt»»«»»«»»»»»«»»###»tt»*#^*#»«tt'tt»fttt«#«»tt»*»«»*«-««»»**e#«»»»#»#»#* 



' ] 

01 
f ] 

(■1 
01 
01 
CI 
01 

f ] 

M 

(ll 

1 
1 
1 
1 

1 

01 

01 
0] 

ni 

1 



1 hi*. O17404R MOIOO J S3 TT>"AW 



1 *S 
l h*> 
1*7 
1 7 
1 M 
1 1? 
1 73 
1 74 

1 7S 
1 7* 
1 7 7 

?no 

?01 
>0? 
?03 
?04 
?05 
?Ofr 
?07 
?10 
?11 



1 S^hOSR 

fins??? 

OO60?l 

o o ■? n o 7 

(i?7470p 

17550'? 

oo?oo? 

01 7?*7P 

OA*>057X 

04A(>?iSO 

1*0001 

0017?3 

01 ?0??P 

OOPOO? 

057?10R 

11*03?v 

000301 

o?**rop 

o o * 4 
om?o3*» 



Li")3 wcTAT»I 
P4L.PFI 

^7A 

M040S 
TC7IT 



JM 3 

US3 
S?a 



MSF X 



M01 05 



M0110 



JS3 Fl.OAD 

LD3 HOOK 

AOB 017 

LOA B.T 

alf.par 

AND 07 

S?A 

JV4P 

JS3 
OCT 
J* 3 
TNB 

LOA 



FIND 10 SEGMENT AODR 
IF MO PARAMETERS 
BIT IS SET. THEN 
ILLEGAL STATUS. 
CHECK IF PROGRAM DORMANT 
ILLEGAL STATUS EPROR 
CHECK OUT THE PROGRAM SIZE 
IS IT OK ? 
NO, FLUSH HIM ! 

30 TO PROCESS CONTROL PRAMETERS 

COMPUTE RES/T/MULT ADDR 



CHECK RESOLUTION CODE 
NONE, SO GO TO SCHEO NOW 



M01 10 
«l TST 
301 

M<sFX 

CP? 



SCHEDULE PROGRAM 

RETURN 
SET * FOR SONTM 
IF ASCII 
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($XCQ) 



SET EXECUTING 

PROGRAM FLAG 

"XEOT" TO » 



SET POINT OF 

SUSPENSION 

TO "IDLE" 

(SIDLE) 






SIRT 

TURN ON MP + 

INTERRUPTS. ENABLE 

USER MAP. 



YES 



*ZZZZ*0 




NO 



CONTINUE 
CURRENT 
PROGRAM 



YES 



PROCESS 

SCHEDULE 

LIST 



«/ $IRT J 
/x#01#J 







JMP 
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OPERATOR COMMAND PROCESSORS 



COMMAND PROCESSOR 



ENTRY POINTS 
ACCESSED 



REMARKS 



RT 



ON 



M0070 



M0100 



OF(,0) M0200 



$OTRL 

$LIST 
$ONTM 

SABRT 



$SDRL 



$TADD 









$LIST 


OF(,l) 
OF(,8) 


or 


$IOCL 
$ABRT 

$DREL 


$TREM 
$SDRL 
$SYMG 


SS 


M0300 


$LIST 




GO 


M0400 


$ILST 
$LIST 




ST 


M0500 


$CNV1 




PR 


M0650 


$INER 
$LIST 




IT 


M0600 


5INER 
SETTM 
$TREM 




TM 


.'10700 


$TMRQ 


$INER 
$ETTM 


N 


MO 800 
$IODN 


$IODN 
$INER 
$CVEQ 
$LIST 





SETS CALL TO $SDRL 

SCANS TAT, RELEASES TRACKS 

IF NO TIME PRAMS THEN SCHEDULE 
PROGRAM, IF AVAILABLE. 
IF TIME PRAMS THEN SET START TIME 
ADDS PROG TO TIME LIST 

SOFT ABORT 

REMOVE FROM TIME LIST 

SET DORMANT 

IF I/O SUSP, CLEAR I/O 
HARD ABORT (OF, 1) 
REMOVE FROM TIME LIST 
RELEASE DISC TRACKS 
ABORT MESSAGE 

RELEASE PROG'S TRACKS (OF, 8 ONLY) 

PUT IN SUSPEND LIST 

ILLEGAL STATUS MESSAGE 
OR PUT IN SCHEDULED LIST 

FORMAT MESSAGE PARAMETERS 

ERROR MESSAGES 
RE-LINK THE PROGRAM 

ERROR MESSAGES 

SET TIME VALUES IN ID SEG 

REMOVE FROM T-LIST IF RES =0 

DOES ALL THE WORK 

ERROR MESSAGES 

SETS TIME VALUES IN CLOCK 

DOES THE WORK 

ERROR MESSAGES 

GET EOT ADDRESS 

WAIT LIST FOR PROGS USING DEV . 
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OPERATOR COMMAND PROCESSORS (cont'd) 



COMMAND 



PROCESSOR 



ENTRY POINTS 
ACCESSED 



REMARKS 



UP 



!?IOUP 



$INER 
SCVEQ 
$SCD3 

XUPIO 



DRIVR 
$SYMG 



$LIST 



SXXUP 



LINK 



ERRORS 

GETS 3QT ADDRESS 

RE-SCHEDULE WAITING PROGS 

PUT IN SCSD. LIST 

UP LU'S ASSOCIATED WITH THIS EOT 

LINK AN I/O QUEUE ONTO THIS EOT 

LINK AN I/O REQUEST ON THIS EQT 

INITIATE WAITING I/O 

DIAG. MESSAGE IF STILL F/A 



LS 



14096 



SINER 



ERRORS 



LG 



M09 70 



$CREL 
$DREQ 



RELEASE CURRENT TRACKS 
ALLOCATE NEW TRACKS 



TI 



M0750 



i?TIMV 



$CNV1 



GETS TIME VALUES 

FORMATS INTO OUTPUT MESSAGE 



iR 



MO 72 5 



DOES ALL THE WORK 



Afl 



MO 9 50 



3ABPT 



$TRE"1 
$LIST 



SOFT A30RT, ENTERS OF OR BR 
REMOVE FROM TIME LIST, REFEP TO 
OF OR BR PROCESSING 
SET IN DOMANT LIST 



RU 



M04 08 



$szir 

$LIST 



CHECK PROGRAM VS. MAX PARTITION 
SIZE. SCHETULE PROGRAM 



liL 



3LIM 



$CNVl 



FORMAT MESSAGE 
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OPERATOR COMMAND PROCESSORS (cont'd) 



COMMAND 



PROCESSOR 



ENTRY POINTS 
ACCESSED 



REMARKS 



LU 

EQ 
TO 



M0850 
M09 00 
M0990 



$LUPR 
$EQST 
$CHTO 









PROCESSED IN OCMD4 MODULE 



sz 



AS 



UR 



SIZE 



ASIGN 



URESV 



SZCHK 
$SZIT 

SZCHK 
$SZIT 



CHECK SIZE CHANGE GET 

GET PROGRAM SIZE PARAMETERS 

VERIFY ASSIGNMENT 

GET PROGRAM SIZE PARAMETERS 

DOES IT ALL 



PROGRAM DISPATCHING 
PARTITION ASSIGNMENT 



MEMORY ALLOCATION TABLE 

(MAT) 



MAT 
ADDRESS 



RT FREE | 

PARTITIONS 
(increasing size linked) j 



RT ALLOCATED 
PARTITIONS 
(program priority linked) 



RTPR 



SMATA 1 
















| 






1 $RTFR 







PRIORITY 

LINKED 

SIZE - LINKED 



BACKGROUND 
FREE PARTNS. 



$BGFR 



BACKGROUND 
ALLOCATED i 
PARTITIONS ! 



BGPR 



$MNP-# PARTITIONS 



MAT 



PARTITION 

1 

ENTRY 



10 



11 



12 



13 



|~t 



1 



MOTHER FREE 
PARTITIONS 



J 1 



$CFR 



MOTHER ALLOCATED 
PARTITIONS 



I- CHPR 



ALSO: 

RT/BG/MOTHER 
DORMANT LISTS 



♦ ■! i RTDM I 



BGDM 



CHDM 



(NOTE: listheads are kept in Table Area 2 and DiSPM) 



• last entry points to 
start of allocated list 

• priority linked 
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MAT ENTRY 



WORD 


IS 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 








Linkage pointer to next entry (-1 if undefined partition) 


1 


Priority of current resident program 


2 


Current resident's ID-segment address 


3 


M 




D 








Beginning page of partition 


4 


R 


C 










Number of pages in partition (-1 ) 


5 


RT 














S 


6 


Subpartition Link Word (SLW) 



D - 

M - 

R - 

C - 

RT - 

S - 



SLW 



Resident is dormant - save resources, serially reusable, or operator suspended 

Mother partition 

Partition is reserved 

Partition is part of a chained mother partion 

REAL TIME PARTITION 

Program's dispatching status 

- Read in progress 

1 - Program is resident 

2 - SWAP out or segment load in progress 

3 • SWAP out complete but program still resident 

4 - Subpartition swap-out started for mother partition 

5 • Subpartition swap-out completed. Mother cleared. 

"NORMAL" sequence: 2,3,0, 1 



- Partition not a subpartition 

Next subpartition 

Mother partition if partition is last subpartition 
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SAMPLE MOTHER/SUBPARTITION 
LIST THREADING IN MAT 



| CHPR |- 



MAT 



M-1 



C - 1 X PAGES 



C - 1 X1 PAGES 



C-1 X2 PAGES 



PARTITION 
ENTRY 



NOTE: X>X1+X2 
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SAMPLE LIST THREADING IN MAT 



RT 
DORMANT LIST 



RT 
ALLOCATED LIST 



RTDM 



IF DORMANT LIST 
EMPTY 



RTPR 



PTN 
2 



PTN 
5 



PTN 
6 




PTN 
4 



PTN 
1 



$RTFR 


) 


RT 
FREE LIST 






( 


/ 














\» 


PTN 
7 ' * 




PTN _ 




PTN - 


PTN 
3 






9 # 




8 * 
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SAMPLE LIST THREADING IN MAT 



MOTHER 
DORMANT LIST 



MOTHER 
ALLOCATED LIST 



CHDM 



IF DORMANT LIST 
EMPTY 



$CFR 


) 




MOl 
FREE 


( 


/ 






\. 


PTN 


PTN 
9 




7 * 






CHPR 



PTN 



ptn a 

12 



PTN 
5 



5C±3 



PTN 
6 



5 



PTN 
13 
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MAT EXAMPLE 





W0»0' 


LOCATION 


VALUE(8) 












i 


1 


24317 


23500 — 


$MATA 












W0»0 


LOCATION 


VALUEC8) 














1 


24336 


23534 — 


T- $DGFR 













2 


24,537 


— 


$RTFR 












WORD 


LOCATION 


VALUEC8) 














1 

2 

WORD 


24354 
24351 
LOCATION 


23525 — 


-^-$CFR 












VALUEC8) 


4. Z _ 
















1 
2 

3 


27274 
27275 
27276 


23552 














ff O »J w c 

2X500 















24336 














4 


27277 


27275 


^_ _ 


_ 


~. — 


~ - - _. . 






5 


2730* 


27274 














6 


27301 


27302 — 


RTDM 












7 


27302 


— 


-^— RTPR 












8 


27303 


24350 


t 
1 












9 

10 
11 

12 


27304 

27305 
27306 
27307 


27307 
27306 

9 7 \ fit 7 - 


1 

! 
; 
• . PTTr>M 















- — CHPR 












WORD 


LOCATION 


VALUE(8) 














1 


23500 


23543 














2 


23501 


77777 




V r\ 










3 


23502 


17612 


_. ._ 


39 


23946 


106 - 


- " 




4 


23503 


55 




40 


83947 


6 




( 


5 


23504 


1 


- 


41 


23550 


1 




6 


23505 


1 




42 


23551 


23552 




7 


23506 







43 


23552 


27275 






8 


23507 







44 


23553 


24 






9 


2351(9 


1 




45 


23554 


17202 






10 


23511 


17551 




46 


23555 


20115 "■■ 






11 


23512 


57 




47 


23556 


25 






12 


23513 


4 




48 


23557 


l 








* 






13 


23514 


1 




49 


23560 


23561 






14 


23515 







90 


23561 









15 


23516 


23507 




91 


83562 









16 


23517 


132 




92 


83563 









17 


23520 


17714 




93 


23564 


143 — 






16 


23521 


64 




94 


23565 


34 




- 


19 


23522 


12 


, 


95 


23566 










20 


23523 


1 




56 


23567 


23525 






21 


23924 







97 


23570 


177777 __. 


_ _ . 




22 


23525 







98 


23571 









23 
24 


23526 
23527 


62 






99 

60 


23572 
23573 










i 






25 


23530 


100077 




61 

62 


23374 

23575 









26 


23531 


100 


~i 









27 


23532 


1 




63 


23576 









28 


23533 


23534 


— 


64 


23577 


177777 —. . 






29 


23534 


23561 




69 


23600 









30 


23339 


62 




66 


23601 







c 


31 
32 


K W "* v/ » 

23936 

23537 




77 




67 
68 
69 
70 
71 


23602 
23603 











33 
34 
39 


23540 
23941 
23942 


6 

I 
23943 




23604 
23605 
83606 


— ■ 

177777 












36 

37 


23943 
23944 


23916 

132 




72 
7 a 


83607 




A 
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38 


23945 


17141 
















H {EMA PROGRAM RUNNING) 



f-i-'.v- '_?'.! *fcSkt: Z iJ. M'".'..'Z"*L .. J- 



J 



W0*D 

1 

WORD 

1 

2 

MQRD 

1 

2 

WORD 

1 

2 

9 

4 

9 

6 

7 

9 



10 

11 

12 

WORD 

1 

2 

9 

4 

9 

6 

7 

B 

• 9 

10 

11 

12 

19 

14 

16 

16 

17 

16 

19 

20 

21 

22 

29 

24 

29 

26 

27 

28 

29 

90 

91 

32 

39 

34 

36 

36 

37 

39 



LbCATlON 

24917 
LOCATION 

24996 

24997 
LOCATION 

24350 

24351 
LOCATION 

27274 

27275 

27276 

27277 

27900 

27901 

27302 

27909 

27904 

27905 

27906 

27907 
LOCATION 

29900 

29501 

29902 

29509 

29504 

29505 

29506 

29507 

29510 

29511 

29512 

29513 

29514 

29515 

29916 

29917 

29520 

29521 

29522 

29523 

29924 

29525 

29526 

29527 

29590 

29991 

29992 

29999 

23934 

23535 

23536 

23997 

23840 

23941 

23942 

23943 

23844 

23549 



¥ALUC(8) 
23900- 

VALUEC6) 
~ 
- 

VALUEC6) 
- 

17- 

VALUEC8) 

27279 - 

29500 — 
24336 

27275 
27274 
27302 


24350 
27307 
27306 
27307 
23525 
VALUE(S) 
23516 
77777 
17612 
99 

1 

I 





1 

17951 

57 

4 

1 



29907 

192 

17714 

64 

12 

1 





62 

20016 

100077 

40100 

1 

29994 

29907 

132 



77 

40006 

f 

23841 

17170 

2* 

• 



$MATA/ 
$BGFR 



~$RTFR 



$CRF 
$MNP 



BGDM 
JBG£H_ 

























^— RTPR 




CHDM ■• 




..._.,. PTTPT* 












8) 










39 
40 
41 
42 
43 
44 
45 
46 
47 
46 
49 
50 
51 
52 
53 
54 
59 
96 
97 
98 
99 
60 
61 
62 
69 
64 
68 
66 
67 
66 
69 
70 
71 

ft 

»» 


89946 
29947 
29550 

29551 
29552 
29559 
29554 
29999 
29556 
29957 
29960 
29961 
29962 
29969 
29964 
29969 
29966 
29967 
29970 
29971 
29972 
29979 
29974 
29979 
29976 
23877 
23660 
23601 
23602 
83603 
23604 
83608 
•9606 
81607 


80106 
40006 



23952 

29961 

120 



119 

40025 


29961 







149 

40094 


29929 

177777 







177777 







177777 



















































1 

J 

i 

4 

I 
\ 

i 


















| 


i 






| 


i 








t 








i 
i 
i 








i 






■ - - 
.■'■■- 

''■■:•■■■ 






W ■■:■ 
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PROGRAM DISPATCHING 



(XM38) INO 



GET NEXT 

PROGRAM TYPE: 

DISC RES. 

MEM. RES. 



GET PTN. # 



YES 



RESTART 



-•/ $IRT J 




ID WORD 15, BIT 0-3 



DISPATCH 




FNDSG 



ID WORD 22, BITS 0-5 




DISPATCH 



MAT ENTRY, WORD #3 
YES 



DISPATCH 



IS 

RESIDENT 

.SWAPPABLE OR 

ASSIGNED TO SUBPART. 

IS MOTHER SWAPPABLE 
NO 



STAT^PRIORITY, MEMORY LOCK FROM ID 
YES 



DISPATCH 



xotral TRy NEXT 
I ««„, I PROGRAM IN 
yiSXEQU SCHEDULE LIST 

SWAPPABILITY IS DETERMINED BY STATE, PRIORITY, MEMORY LOCK 
FROM ID, &SWAP DELAY. 
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f FNDSG J 


1 


GET LAST PTN 
IT WAS IN 



ID WORD 22. BITS »• 



MAT ENTRY. WORD #2 




SWAP |TM 
SUB PART. OUT 



RESUME 
USER 



DISPATCH 



MAT ENTRY 
WD #4 



RTDM ^f ISA 
BOOM ^DORMANT PTN^JES 
.AVAILABLE 



MAT ENTRY, 
WD #4 




f A j« 




DISPATCH 



DISPATCH 



DISPATCH 




SWAP RESIDENT 

OUT ANO PROGRAM 

IN IF NECESSARY 







UpoATE MAT 

(EMA-CHAIN 
SUBPART. TO 
MOTHER OR 
RETURN TO 
.BT/BG LISTS), 












SETUP: 
MP FENCE 
USER MAP 
BP VALUES 


SWAPEMA 

AREA IF 

NECESSARY 



















— •/ SIRT J 



START EXECUTION 
OF PROGRAM 



•MUST BE: / 

- SERIALLY REUSABLE OR 

- SAVING RESOURCES OR 

- OPERATOR SUSPEND 

•*A PROGRAM IN A SUBPART. WILL NOT BE RESUMED IF MAT "C" BIT IS SET 
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I/O 
PROCESSING 



I/O PROCESSING 



GENERAL OPERATION 



I/O operations are performed concurrently with program 
computation. 

I/O transfer can be broken into three phases: 
Initiation 
Continuation 
Completion 

User programs are involved only in tne initiation and . 
completion pnases. 

I/O request types include: 
User Normal Operation 
User Automatic Buffering 
User Class I/O 
System Requests 

I/O drivers operate under control oi IOC and $CIC system 
modules. 

I/O drivers are composed of two sections: 
Initiation 
Conti nuati on/Completion 

$XSIO handles all I/O requests from the system modules. 

EQTs associate drivers with devices. 
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I/O INITIATION 



User program makes an EXEC call to initiate I/O transfers. 

Request specifies LU, buffer location, buffer length, and 
request type (read, write, or control). 

IOC calls initiation section of driver to start the data 
transfer. 

User program will be suspended or restarted depending on the 
I/O request type. 
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I/O CONTINUATION 

Device will interrupt after completion of first data transfer 

CIC calls the continuation/completion section of the driver. 

Tne driver completes the first transfer and starts the next 
data transfer. 

Tne currently executing program is restarted. 
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I/O COMPLETION 



After the last interrupt the driver notifies $CIC that the I/O 
transfer has completed. 

IOCOM is called to terminate the I/O request and initiate the 
next transfer if any requests are stacked on the EQT. 

The supended user program is then placed on the scheduled list. 
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UNBUFFERED EXEC READ 
REQUEST FLOW 



OMTMTflVOMLY) 



USf H mCKWAM 



call ikk t%.ujjtmmtxtm 



FUNCTION. 

Aooness. 

LENGTHI 



I 



NE*CHEOUL€ 





-MO CALL ■ 
ILU. 

FUNCTION. 


EXEC 


LENGTH) 

1 





SUBCHANNEL. 

rUNCTKJN. 
AOONESI, 

LfcNGTM 

tCfTIMlttY 

MUMMR 
SUBCHANNEL 



INTENNUTT TASLE 



EOT ENTRY 



OAIVIM 

CONTINUATION/ 
OOMPUTtON 
AODNfSS 



OMT IBTt IV OWL VI MtKMNATtON 



Dftiven 

INITIATION 

A0DNESS 



DNIVEH MAP 
SETL* 

INF ON NATION 



I 



DNIVEH 

INITIATION 

SECTION 



I 



T 



j TRANSFER j "CONTINUE | 

COMPLETE" I TNANSFEN X 



"MfTMMJPT 








iM SCIC.I 


^ 









CONTNOLLEF) 



OATA NSAOY 



I/O REQUEST STACKING 



Requests are stacked in lists fo eacn device according to 
priority. The formats of the four types of requests as they 
appear in the I/O lists are: 



1. USER (NORMAL OPERATION) 



Tne parameters from the request are stored in the temporary area 
of the program ID segment. The link word of the segment is used 
to link into the I/O list. 

WORD CONTENTS 



1 < LINKAGE WORD > 

2 <T, CONTROL INFO, REQUEST CODE > 

3 <L, BUFFER ADDRESS (L=l IF IN SAM) > 

4 < BUFFER LENGTH > 

5 <DISC TRACK ADDR OR ZERO > 

6 <DISC SECTOR ADDF OR ZERO > 

7 < PROGRAM PRIORITY > 
-REMAINDER OF ID SEGMENT 



2. USER (AUTOMATIC OUTPUT BUFFERING) 



Requests of this type are constructed in system available 

memory . 

wORO CONTENTS 



1 <LINKAGE WORD > 

2 <T, CONTROL INFO, REQUEST CODE> 

3 <PRIORITY OF REQUESTOR > 

4 <TOTAL BLOCK LENGTH WORDS > 

5 <U3ER BUFFER LENGTH > 

6 < OPTIONAL PARAMTER 1 > 

7 < OPTIONAL PARAMETER I > 

8 <WORD 1 OF USER BUFFER > 



N+7 <hORD N OF USER BUFFER 
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3. USER (CLASS INPUT/OUTPUT) 



Requests of this type are constructed in system 
available memory. 



WORD 



CONTENTS 



1 
2 
3 
4 
5 
6 
7 
8 
9 



<LINKAGE WORD 
<T, CONTROL INFO, REQUEST 
<PRIORITY OF REQUESTOR 
<TOTAL BLOCK LENGTH WORDS 
<CLASS ID WORD 
<USER BUFFER LENGTH 
<OPTIONAL PARAMETER 1 
< OPTIONAL PARAMETER 2 
<WORD 1 OF USER BUFFER 



> 

CODE> 
> 
> 
> 
> 
> 
> 
> 



(CHANGED TO STATUS AT COMP. ) 



(CHANGED TO TLOG AT COMP.) 



N+8 



<WORD N OF USER BUFFER 



4. SYSTEM REQUEST 



Tne system request is linked into the I/O list by using word 4 of the 
call as a link word. A system request asuTtes the priority level of 
zero (highest priority). 



WORD 



CONTENTS 



1 
2 
J 
4 
5 
6 
7 
8 



< JSd $X3IO 

< LOGICAL UNIT 1? 

< COMPL EI I ON ROU T I N ' 

< LINKAGE WORD 



ADDR 



> 
> 
> 
> 



<T, CONTROL INFO, REQUEST CODE> 
<BUFFER ADDR OR DISC CNTL > 
< BUFFER LENGTH OR PRIORITY > 
<MAP WORD WHERE: > 



BIT lb 


U 
1 
1 



d ITS 0-14 







ID 


D to • 




U 


ID 


SEG. 



SYSTEM MAP 

SYSTEM TAP 
USER MAP 

CURRENT USER MAP 
MODIFIED USER MAP 



(I.E. EMA SWAP) 
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<T> FIELD: 

The <T> field (bits 15-14 in control word) identifies the request 
type as: 

00 USER (NORMAL OPERATION) 

01 USER (AUTOMATIC BUFFERING) 

10 SYSTEM 

11 CLASS I/O 

< REQUEST CODE> FIELD: 



1 READ 

2 WRITE 

3 CONTROL 

<CONTROL INFO> FIELD INCLUDES SU3SCHANNEL NUMBER 



i)-8 



EOT 



LIST HEAD 



LIST HEAD 



LIST HEAD 



I/O REQUEST LINKING 



SYSTEM 



S.A.M. 



ID'S 
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SYSTEM I/O REQUEST PROCESSOR 
-$XSIO- 



$XSIO allows RTE modules to call for I/O operations without the 
overhead of a user I/O request. 

Error checking is not performed 

System request has priority 

System disc call can specify a series of transfers 

A completion routine can be specified 
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EXEC CALL PROCESSING 



10 



CALL EXEC(2,2,IBUF,LEN,50,0) 



JSB EXEC 

DEF RET Return address 

DEF N2 Request code 

DEF N2 Disk LU 

DEF IBUF Output buffer 

DEF LEN Buffer length 

DEF N50 Track 

DEF ZERO Sector 
RET EQU * 

ENVIRONMENT 

1. Calling program previously allocated track 50. 

2. Disc (unbuffered) has no other requests in progress or 
stacked. 

3. Disc is a 7905 using DVR32 on select cocie 11. 
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EXEC 2 PROCESSING 



EXECUTION 



SUBROUTINE 
CALLS 



NOTES 



MEMORY PROTECT 

TRAP CELL 5(JSB $CIC,I) 

$CIC($TBl) 

$CIC0 (RTIOC) 

$RQST(EXEC) 



RU ($RQST) 



$IORQ (RTIOC) 



Caused by JSB EXEC in user program 

MP violation generates an interrupt 
on select code 5. 

Enable system map and jump to $CIC 
($CIC0) . 

Save machine state, turn off 
interrupts, etc. Detect MP violation 
(CIR=5)~. 

Save violation address in program's 
ID segment. 



DISCUSS ID SEGMENT 



Detect MP error and not DMS violation 

Cneck that violating instruction was 
a JSB or JSB, I. 

Verify that destination address 
was "EXEC" . 

Check return address and number 

of parameters in request. (l<Pn<9) 

Store addresses of request parameters 

in BP. 

Verify request code and that address of 

each parameter to be used for storage 

is above MP fence. 

Jump to the request processor. 

Verify LU number. 

Get EOT entry number from DPT. 



DISCUSS DRT 
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EXECUTION 



SUBROUTINE 
CALL'S 



rote; 



L.01($IORQ) 



L.iU($IORO) 



$CVEU 
STADV 



Transfer EOT entry addresses into BP . 
Ensure that EOT entry and LU are botn up 
If not suspend the program (state 
3) Py calling $LIST. 

ChecK that disc request has 5 request 

parameters. 

Verify tracK ana sector numbers. 

Cneck TAT to insure that the user 

program owns track 5U. 



DISCUSS TAT 



Setuo ID segment words 2 thru 6: 

2 - T, control, code 

3 - Butfer address 

4 - Buffer length 

5 - Tr ac k 

6 - Sector 



L.13($IOR0) 



$LIST 

LIrtK 
DRIVR 

DRVMP 



Put the program in I/O suspend state 
(state 2) 

Link ID segment into the EQT entry. 

Assign a DCPC channel to the device 

EWT. 

Set uo appropriate man for driver 
(DVR32) . 

In tnis example the current user map 
will Pe modified to include DVR32's 
driver partition. In general tne system 
map is used when: 

- driver is in SDA and does own maoping 

- I/O request is a buffered, class, or 
system request (driver ptn. must oe 
mapped.) 

User map is u.sed wnen: 

- ariver is in SDA and program is type 3 

- I/O request is unpuffered (driver ptn. 
must be mapped) 

Transfer request parameter into 
EOT entry (words 4-10, and 15). 



DISCUSS DMT 
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EXECUTION 



SUBROUTINE 
CALLS 



NOTES 



1.32 (DVR32) 



Enter driver initiator section under 
system or user map. Start DCPC data 
transfer. 



DISCUSS TRACK MAP TABLES 



DRIVR 



Set EQT entry availability (AV) to busy 
(2). 



DISCUSS EQT 



$XEQ 

DCPC CHANNEL 

DEVICE COMPLETION 
?CIC(RTIOC) 



IOCOM or SCOWl 
(RPIOC) 

L.bl(IOCOM) 



L.od (IOCOM) 



IOCX 



INTERRUPT 



C.32(DVR32) 



$LI3T 



DRIVR 



$XEQ(DISPM) 
10-4 



Schedule next program. 

DCPC moves words between user 
program's buffer and disc track 50. 



Save machine state, etc. 

Detect end of data transfer. 

Return DCPC channel and clear TO. 
Unlink request from EQT entry. 

Place program into schedule list. 
Set ECT entry availability (AV) to 
(available) . 

If EQT entry has I/O requests stacked 
initiate next request. 

Assign available DCPC channel. If more 
than one device is waiting for a channel, 
the order of priority for assignment 
is the order of the Positions in the 
Equipment Table. There are two 
exceptions to this scheme: 

1. If the first entry in tne EQT is 
waiting for a DCPC, the cnannel is 
assigned to that device, whicn is assumed 
to be the system disc. 

2. If the first entry encountered 
(other than entry tl) just released 

a DCPC channel, then the next lower 
priority device waiting for DMA is used. 
Tnis allows for a "switching" operation 
in tne allocation of a DMA channel. 

Dispatch the next program. 



o 

) 



CALL EXEC 2 TABLES/LISTS 

(INITIAL CONDITIONS) 

ID SEGMENT 





BP<1717) 


to , 


ID SEGMENT 








XEQT 
SKEOD 


• 




/■■■ 

6 

7 
B 

/ 

14 
IS 
16 

28 


















IDSEG AODR. 






(1711) 

MP 
VIOLATION REG. 






PRIORITY 




ENTRY POINT 




POINT OF SUSPENSION 




• 
• 
• 




•MSB EXEC" ADDRESS 
TAT 


P R 




G 




1 






1 


1 


100000 


• 
• 
• 


2 


100000 




• 
• 
• 












49 


• 




58 


IDSEG ADDRESS 








• 
• 
• 






-2 






-2 






D.RTR 





EOT 



1.32 



C.32 



32 



TO 



1 
2 
3 
4 
5 
6 
7 
8 
9 
18 



14 
IS 




INTERRUPT 
TABLE 



EOT 1 ADDRESS 



6 DCPC1 

7 DCPC2 
18 

11 



f 


DVRJ2 PAGE* 






• 
• 
• 
• 


• 


• 






• 
• 
• 
• 



M*1 

••♦a 



ASSUME THE DISC IS BUSY 
(A DISC I/O REQUEST IS IN PROGRESS) 

In this case: EQT entry 1 word 5 (AV field) would be 2(busy). 
Word 1 would be the link address of the request being processed, 



SUBROUTINE 
EXECUTION CALLS NOTES 



Flow of the EXEC 2 call remains the 
same as previously discussed 
(pg . 10-2 thru 10-3) until: 

L. 13 ($IORQ) LINK Link ID segment into EQT entry. Since 

$XEQ the device is busy (EQT entry 1 

word #0), schedule the next program. 

Once the current request is completed and $CIC has called IOCOM: 

L.bti (IOCOM) DRIVR DRIVR is called since EQT entry 1, 

word 1 #0. 

From this point on the flow is the same as the previous discussion 
following the first call to DRIVR from L.13 (pg . 10-3). 
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FLOW OF EXEC 2 REQUEST 
FOR A BUFFERED DEVICE 
(WON DISC DEVICE) 



SUBROUTINE 
EXECUTION CALL NOTES 



Flow is the same as the disc request example until (pg . 10-3): 

L.01($IOR0(RTIOC) ) Detect that it is not a disc 

request (DVR30, 31, 32, or 33). 

L.U2($IORQ) Cneck tor LU lock. 

L.U27(^IORg) Calculate SAt" buffer size needed 

for this request (ILEN+7) 

QCHK Check buffer limit 

$ALC Request SAM for buffer. 

L.U6($IORu) Store request parameter into 

SAM buffer: 

2 T(=l), control, code 

3 Priority of requestor 

4 Block length 

5 User buffer length 

6 Optional parameter 1 

7 Optional parameter 2 

Move data from user buffer into 
SAtf buffer 

L.13($IORL) LINK LinK SAim butter into tne EQf entry. 

DKIVf; Assign a DCPC cnannel if required 

URvmj? Set up appropriate map tor driver. 

In tnis case system map would oe 
usea and driver's ptn. would oe mapped 
Transfer request parameters into 
E\,"f entry (words 4-10, and 15). 
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EXECUTION 



$XEC 



SUEROUTINE 
CALLS 



Ixnn 



DRIVR 



NOTES 



Enter driver initiator section 
under system or user map. 

Set EOT availability to busy (2). 

Continue execution of user program, 



CONTINUATION INTERRUPTS 
COMPLETION INTERRUPT 



$CIC(RTIOC) 



IOC CM or $C0N1 



L.54 (ICCOM) 
L.68(I0C0M) 

I OCX 
$>aEI> 



Cxnn 



$RTN 
$CKL0 



DFilVF 



Save machine state, etc. 

Detect end cf data transfer 

Clear TO and unlink request from EOT 
entry . 

Return buffer to SAM 

Check lower buffer limit and 
schedule any waiting programs. 

Set EOT entry to available (AV=0 ) . 

If EOT entry nas I/O requests stacked, 
initiate next request. 

Assign DCPC channel if available. 

Continue execution of current user 
program. 
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SRQST 



i 



GET ADDRESS 

OF INSTRUCTION 

CAUSING MP 

(LIB 5) 



T 



ENTER VIA 

SCIC FROM RTIOC 

ENTRY DUE TO 

11 MEMORY PROTECT 

2) DMS VIOLATION 



SAVE IN CURRENT 

PROGS ID 

SEG AS 

SUSPEND POINT 




JMP 




LMPERR 



PRINTOUT 
MEMORY PROTECT 
ERROR l> ADDRESS 



CALCULATE 
DESTINATION 
ADDRESS 
OF JSB 



PRIVILEGED 

OR 

REENTRANT 

SETUP 



PRIVILEGED 

OR 

REENTRANT 

MR LIBRARY 

ROUTINE 

RETURNING 

TO CALLER 




YES 



(SFS95) 



EXEC 



-0 



/<H 



MEMORY 

RESIDENT 

LIBRARY 




/jMP\ 

^tmperr) 



PRINTOUT 
DMS ERROR 



PURPOSE: 



FOR MR LIBR. 
RETURN. 



SUBROUTINE 



PLACE 3RD WORD 

OF DESTINATION 

SUBROUTINE - 

DEFTDBOR 

NOP 
INTOSLIBR 




PURPOSE: ALLOWS LIBR TO DETERMINE IF 
A PRIVILEGED OR REENTRANT 
ROUTINE IS TO BE ENTERED 



NOTE: DMS VIOLATION IS LEGAL IF A MR PROGRAM CALLS A MR LIBRARY PROGRAM 
(USEABLE ONLY BY MR PROGRAMS). THE PHYSICAL ADDRESS OF THE LIBRARY WILL BE 
ABOVE THE MP FENCE IF THE MR PROGRAM IS USING COMMON: HOWEVER, THE PAGES 
CONTAINING THE LIBRARY ARE WRITE PROTECTED. 



IB'IO 



CALLING SEQUENCE 

JSB EXEC 

DEF RETRN 

DEF PRAM1 

DEF PRAM2 

DEF PRAM3 

DEF PRAM4 

DEF PRAM5 

DEF PRAM6 

DEF PRAM7 

DEF PRAM8 



RETRN 



9 



EXEC 
CALL 



GET P+1 OFJSB 
(ADDRESS OF DEF 

RETRN) STORE 

RETURN ADDR IN 

RQRTN 



GET ADDRESS 
OF DEF PR AMI 



CALCULATE 

#OF 

PARAMETERS 

STORE IN RQCNT 




YES 



RETURN ADDRESS MAY 
NOT BE INDIRECT AND 
MUST DELIMIT CALL 




NOP OUT ALL 
OLD CURRENT 
EXEC REQUEST 
ADDRESSES ON 

BASE PAGE 



INCREMENT 

PRAM 

POINTER 




YES 



STUFF 
ADDRESS OF 

PRAM IN 

BASE PAGE 

? 



YES 




G 



io- a 




GET NA BIT IN 

CURRENT EXECUT 

INGIDSEG. 

STRIP BIT1S 

OF ICODE 



PUT ICODE 

BACK IN BASE 

PAGE. INCREMENT 

RETURN ADDRESS 



INDEX INTO 
REQUEST CODE 
TABLE TO GET 

PROCESSOR 
ADDRESS 



INDEX INTO 
NAME TABLE 
(NAMES) TO 
FIND WHICH 
EXEC REQUESTS 
CAUSE STORES 



INCREMENT 

PRAM 

COUNTER 




ID-tt. 



RQ 


CODE 


1 




2, 


3 


17, 


lb 


1* 




20 





4,15 



5,16 



6 (0) 



(1) 



(2) 



(3) 



EXEC CALL PROCESSORS 

PROCESSOR ENTRY POIN1S FEMA. 

ACCESSED 



5IORC 



DISCI 



CISC2 



§MPT1 



$LIST 



$ALC 

$REIO 

$S¥MG 

DPIVP 

$XEL 

$DPEg 



$CREL 
SSDSK 
$XEG 

MP TIB 



$LIST 



MP ID 



•-A3PT 



$LIST 
¥XEC 

SVnATR 
$SCD3 
SLIST 
$XEQ 



STREP 
SLIST 
$XEC 



RKS 



GP S 

ALLOC A 

MOVE 

EFRORi 

INITI 

FETuR 



ET 



SUSPEND IF LOCKED 

NO BUFFER AVAIL. 
I/O SUSPEND 
TE BUFFER FOP OUTPUT 
TDB FOR RE-ENTPANT I/O 

MESSAGES 
ATE I/O 



N 



ALLOCATE DISC TRACKS 
SUSPEND IF NOT AVAILABLE 
RETURN 



RELEASE GLOBAL 1 PACKS 
SCHELULE DISC-SUSP PROGS 
RETURN 

STANDARD TERMINATION 

SE'l LCPMAKT, SCHEDULE FATHER 

RETURN 

SAVE RESOURCES TERMINATION 

FIND IF ANY WAITING PROGRAMS 

IF SO, SCHEDULE ' EM 

SET i-ROC IN DORMANT LI5T,SCliED PO 

RETURN 

SOFT ABORT (SEE 'OF,u') 
REMOVE FROM TIME LIST 
SET PROG IN DORMANT LIST 
RETURN 

SEE 'OP,X.' 



$MPT2 


SLIST 
$XEQ 




SET SUSPENDED 
RETURN 


SMRT3 


$BRED 
$XSIO 
SLIST 


$cveo. 

DPIVP. 


SET UP TO READ SEGME 
SYSTEM I/O REgUEST 
SET PROG SUSPENDED 
I/O ROUTINES. .. 




$LIST 
$XEg 




SET PROG I/O SUSPEND 
RETURN 
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RO CODE 



,23 



EXEC CALL PROCESSORS (cont'd) 

PROCESSOR ENTRY POINTS REMARKS 

ACCESSED 



$MPT4 



IDCKK 



10,24 



$i-:PT5 



IDCKK 



$IDNO 

ALCST 
$RTST 

$RTN 
$LIST 
$>ALC 
$LIST 



$IDNO 

ALCST 
$RTST 
$F1N 
$LIST 
$ALC 
$L I SI- 



GET ID SEG NUMBER 

SET POP POINTER. 

SAVE PARAMETER STRING 

RETURN SAM USED FOR STRINGS 

RETURN MEMORY 
SCHEDULE MEMORY WAITERS 
ALLOCATE MEMORY. 
SCHEDULE 'SCHEULEE' 
PASS 'BATCH' FLAG,. 
PLACE SCHEDULER DORMANT 



GET ID SEG. NUMBER 

SET POP POINTER 

SAVE PARAMETER STRING. 

RETURN SAM USED FOR STRINGS 

RETURN MEMORY 

SCHEDULE MEMORY WAITERS 

ALLOCATE MEMORY 

SCHEDULE 'SCHEDULES' 



11 



12 



13 

22 
14(1) 



$MP17 



$IORt 

$MPT6 
SMPT9 



$TIME 
5TIMV 

$TIMR 



SXEC 

SCVEC. 
$XEQ 



$XEw 



ACCESS CURRENT 
CONVERT & MOVE 



TIME 
TO USER 



DOES THE WORK 
$LIST SET DURMANT IF CURRENT PROG 
$TADD SET IN TIME LIST 

RETURN 

GET EOT ADDRESS 

RETURN 

DOES TEE VmORK 
RETURN 

GET (RETRIEVE) STRING 
SSTSH GET ADDRESS OF STRING 

$PTST RETURN STRING MEMORY 

$RTN RETURN MEMORY 

$LIST SCHEDULE MEM. WAIT PROGS. 
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R^/ CODE 



PROCESSOR 



ENTRY POINTS 
ACCESSED 



REMARKS 



(2) 



RPT9* 



25 
2b 



ALCST 
$RTST 
$RTN 
$LIST 



$PTST 



PTSIZ 



$IDNO 



PUT (WRITE.) STRING TO FATHER 
SAVE PARAMETER STRING. 
RETURN STRING MEMORY 
RETURN MEMORY 
SCHEDULE MEiv.WAIT PROGS. 



GET ID SEG. OR OCCUPANT 
DOES THE WORK 
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PARITY EFROKS 



11 



SPERR 



i 



SAVE PE VIOLATION 
ADDRESS * 
(LIBS) 



I 



SPERR IS ENTERED FROM $CIC IF 
CIR - 6 AND BIT 16 OF VIOLATION 
REG. IS SET. $CIC SAVES THE DMS 
STATUS REG. AND SETS A FLAG IF 
THE INTERRUPT SYSTEM WAS OFF 
BEFORE THE PE INTERRUPT. 



CHANGE TRAP 

CELL 6 TO 

JSB, GOTPE 

(SPERR) 



( 
< 



( 



I 



TRYPE 

TRY FOR PE IN 

SYSTEM MAP 



I 



NOPE 



TRYPE 
TRY FOR PE IN 
PORT A+B MAPS 



PORT A+B MAPS 

ARE SET UP IN 

USER MAP BEFORE 

TRYPE IS CALLED 



I 



NOPE 



TRYPE 

TRY IN USER 

MAP 



I 



> 



NO PE - SOFT PE 



PRINT: 

"PE • XXXXX" 

DMS STAT - YYYYYY" 



T 



RESUME INTERRUPTED 
USER 



* ON A PE THE VIOLATION REGISTER CONTAINS A COPY OF THE M REGISTER. 



Il-I 



( TRY PE J 



TURN ON PE 

INTERRUPT 

(STF 5) 



I 



RE-READ PE 

LOCATION 

(XLA OR LDA) 




RETURN 



) 



ENTER THRU TRAP 
CELL 6 USB GOTPE.I) 



GET PHYSICAL 

PAGE # FROM 

SYS. OR USER MAP 



HALT "103006" 
A - PHY. PAGE # 
8 - LOG. PAGE # 
(THIS IS NECESSARY 
SINCE RTE IS 
NOT RE-ENTRANT) 



HALT "102006" 

A REG. - PHY. PAGE # 

B REG. - LOG. PAGE # 

(OCCURS IF PE IN SYSTEM. 

SYSTEM TABLES, OR 

COMMON) 




•TARTN SS DOWN" 
"PART* N MM DOWN" 
(IF A MOTHER PTN. 
IS INVOLVED) 
I 



"PEPG#PROGABAD" 
"ABE AAAAAA BBBBB8 E" 
"XYO XXXXXX YYYYYY O" 
"PE PROGA LLLLL" 
"PROGA ABORTED" 
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RESOURCE NUMBERS 



12 



RESOURCE MANAGEMENT 



(RESOURCE NUMBERING) 

ALLOWS COOPERATING PROGRAMS A METHOD OF SHARING RESOURCES 



CALL RNRQ (ICODE, IRN, ISTAT) 



V 



ICOOE = 



15 


14 


5 


4 


3 


2 


' 





WAIT 




A 


LLOCAT 


E 




LOCK 




OPTION 






OPTION 






OPTION 




NO 


NO 


c 


. 


L 


C 


G 


I 


W 


A 


L 


1 





L 


L 





A 


B 


E 





C 


E 





c 


1 





A 


B 


A 


A 


B 


A 


T 


R 

T 


R 


A 
L 


L 


R 


A 
L 


I 



IRN 



RESOURCE NUMBER. RETURNED ON ALLOCATE; 
REQUIRED OTHERWISE. 



ISTAT = 

(RETURNED) 



NORMAL DEALLOCATE 

1 RN IS CLEAR (UNLOCKED) 

2 RN IS LOCKED LOCALLY TO CALLER 

3 RN IS LOCKED GLOBALLY 

4 NORN AVAILABLE NOW 

5 — 

6 RN IS LOCKED LOCALLY TO ANOTHER PROGRAM 

7 RN WAS LOCKED GLOBALLY WHEN REQUEST WAS MADE 

NOTE: STATUS 4, 6. AND 7 ARE RETURNED ONLY IF 
"NO WAIT" BIT IS SET. 
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RESOURCE NUMBER TABLE 



+ — + 

$RNTB | # Of RNS | 1 

+ + + 

RN 1 i OWNER1 ILOCKER1 I 2 
+- + + 

RN 2 I OWNER2 ILOCKER2 I 3 

+ + + 



+ + + 

RN N | OWNERn I LOCKERnl N+l 
+ + + 



15 

+-- 



RESOURCE NUMBER FORMAT 
8 7 



OWNER/LOCKER ENTRY: 
ID segment number 
in keyword block of 
owner/locker program 

- 377B if globally 
owned/locked 

if not owned or 
locked 



I OWNER ENTRY FROM I RESOURCE NUMBER | 

I RN TABLE I (1-N) I 

+ + + 
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RN MANAGEMENT 



RNRQ manages RN s 

"RN" bit in ID segment word 21 is set when a program is a RN owner 
or locker. 

RNRQ is a type 6 utility subroutine 

Programs attempting to lock a locked RN are put into general wait 
(3) 

when a program aborts or terminates, the system ($TRRN): 

- Releases the program's local RN locks 

- Deallocates its local RN's 

- Reschedules waiting programs 
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RN APPLICATIONS 



PROGRAM A 



PROGRAM B 



1 



LOCKRN 



I 



CRITICAL CODE 



I 



V 



1 



LOCK RN 



I 



CRITICAL CODE 



UNLOCK RN 



I 



1/ 



/ 



/ 



\ 



\ 



\ 



V 



I 



UNLOCK RN 



\ 



RESOURCE NUMBER (RN) LOCKING ALLOWS TWO OR MORE 
COOPERATING PROGRAMS TO ACCESS SENSITIVE AREAS OF 
THEIR CODE ON A ONE-AT-A-TIME-ONLY BASIS 



CRITICAL CODE MIGHT REFERENCE SHARED: 



1. COMMON AREAS 

2. DATA BASE 

3. PERIPHERAL DEVICES 

4. DISC FILES 
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LOGICAL UNIT LOCK 



13 



( 



LOGICAL UNIT LOCK 



ALLOWS A PROGRAM TO EXCLUSIVELY DOMINATE (LOCK) A GROUP OF I/O DEVICES 



-3 8 
B 
00018 
00018 



DIMENSION LUARY (number of LU's to be locked) 
CALL LURQ (IOPTN, LUARY, NOLU) 

i 



UfJLOCKGPECiFlEO 

UNLOCK ALL LU's 
LOCK WITH WAIT 
LOCK WITHOUT WAIT 



I *-. 



4* NO ABORT ON ERRORS 



ARRAY OF LU'S 
TO BE LOCKED 



ON RETURN: 
"A" REGISTER = 



*>1 
= -1 

= 1 



1 

NUMBER OF LU'S 
TO BE LOCKED 



LU LOCK 
SUCCESSFUL 

LU LOCK NOT SUCCESSFUL 
NC RESOURCE 

NUMBER AVAILABLE 
ONE OR MORE OF THE 
LU'S ALREADY LOCKED 



THIS CALL USES RESOURCE NUMBERS 
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LU LOCK MANAGEMENT 



LURQ (a type 6 utility subroutine) manages LU locks 

LURQ flow is: 

- Allocate a local RN for the calling program 

- Locally lock the RN to the caller 

- Enter RN into DRT entry for each LU 

Programs attempting to use or lock a locked LU are put 
into general wait (3) 

A maximum of 31 programs may simultaneously lock LUs 

LU locks are removed by $TRRN when the program: 

- Terminates 

- Terminates serially reusable 

- Aborts 
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LU LOCK EXAMPLE 



PROGRAM XYZ 



LUARY(1)»5 
LUARY(2)«7 
CALL LURQ(1,LUARY,2) 



SYSTEM TABLES WOULD BE: 



DRT 
PART 1 



+- 

I 
I 



+ + + 

5 1 12 1 

I I I 

+ + + 

6 I SUB | RN | EQT 

I CHAN I | 

+ + + 

7 1 12 1 

I I I 

+ + + 



$RNTB 



RN TABLE 

+ . + 

N 

+ 



15* I 15 

I 
+ 



1 
2 



+ + + + N+l 

*Assumes that Program XYZ's keyword block index to its ID segment is 15. 
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PROoFAM STATES 



14- 



r 



PROGRAM STATES 



Dormant 
Scheduled 




1 



• 


Executing 




1 


• 


Suspended: 


I/O suspend 


2 






unavailable memory 


4 






disc allocation 


5 






operator suspend 


6 


• 


General Wait 




3 



The General Wait state is implimented to indicate a waiting state in which a program is swappable. 
Reasons for wait include waiting for: 



a. 


buffered I/O 


b. 


class I/O "Get" 


c. 


Resource Number lock/availability 


d. 


I/O class availability 


e. 


program scheduled with wait 


f. 


scheduling in queue 


g 


downed I/O device 


h. 


LU lock 


i. 


buffer limit exceeded 



Dormant substates include: 

a. terminate sarring resources 

b. terminate serial re-useable 

c. truly not active 
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RTE STATE CHART 
(handout) 



14-2 



PROGRAM STATE LISTS 



RTE moves projrams trom state to state oy linking and unlinking 
the programs ID segment oetween the appropriate state lists. 

programs in each state are grouped as follows: 



STATE 

Dormant (U) 

Scheduled (1) 

I/O Suspend (Z) 

General v»ait (3) 

Memory (4) 

Disc Allocation (b) 

Operator Suspend (6) 



LISTHEAD 

none 

SKEDD(I711)* 

eacii EdT entry 

3USP2(1713) 

SUSP3(17l4) 

SU3P4(1715) 

SUSP5 (1716) 



* Octal case ga^e addresses 
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1711 1 SCHEDULED 



1713 



1714 



1715 



1716 



GEN WAIT 



AV.MEM 



AV. DISC 



OP SUSP 



PROGRAM STATE LISTS ARE 
ORDERED BY PRIORITY. 



LIST LINKING 

ID SEGMENTS 



ID link word is word ~1 . 
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STATE REPRESENTATION IN 
PROGRAM'S ID SEGMENT 



ID SEGMENT 

WORD (BITS) CONTENTS 



1 Linkage(or 0) 

2 I/O Suspend(2): EXEC call request parameters in 

ID2 thru IDb. 



General wait (3) : 

a. ID segment address of program waiting to scnedule 

D. ID segment address of son waiting to complete 

c. Address of RN table ($KNTB) if waiting on RN 
allocation . 

a. Aadress of KN if waiting on a RN lock. 
SRNTB < ID (2) < $RNTB + ( $RNT6) 

e. "4" if waiting on a downed device. Also ID(J) will 
De the Lufr of tne device. 

f. Address of class table ($CLAS) if waiting on 
class allocation. 

j. Address of class nunoer if waiting on a class 
"GET". $CLAS<ID(2)< $CLAS + ($CLAS). 

n. Address ot RN if waiting on an LU Iock. DKT 
will aiso contain tne RN . 

l. COT entry address on which trie buffer limit has oeen 
exceeded . 
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WORD (BITS) 



STATE REPRESENTATION INn 
PROGRAM'S ID SEGMENT (cont'd) 



CONTNENTS 



2 cont a 

16(3-0) 
16(6) 

16(7) 



16(9) 

16(11) 

16(12) 



Memory (4): Number of SAM worcts requested 

P rog r am s ta te ( 0- 6 ) 

Dormant (D) bit: set program dormant on next 

schedule attempt. 
Save resources (R) bit: program wants to save 

it's resources wnen it goes dormant. (R bit 

is cleared when set dormant.) 
Operator suspend (0) oi t : suspend program as 

soon as feasible. 
ADort (A) bit: abort program and set dormant 

as soon as feasible. 
Wait (w) bit: this program is waiting to schedule 

another program. 
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GET PROGRAMS 

PRIORITY AND 

CURRENT STATE 



/ \ 0(DORMANT) 



17B(RELINK) f \ 
— ■ *4 Lf 135 ) 




6(OPER. SUSPEND) 



CALLING SEQUENCE 



i JSB $LIST 

I OCT (ADDRESS CODE) (FUNCTION CODE: OS AND 17B) 
DEF ID SEGMENT ADDRESS 



rutimi nil 
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DORMANT REQUEST (0) 




PUSH ID SEGMENT 
INTO DORMANT 

STACK AT 

SZZZZ AT DISPM 

FOR SXEO 

ROUTINE 



CLEAR CORE LOCK 

(CD AND ALL 
MEMORY BIT (AMI 



CLEAR XEQT 

(CURRENT 

PROGRAMI 

AND ID WORD 16 

(STATUS BITS) 



STORE ID WORD 

16 (STATUS WORD) 

BACK INTO ID 

SEGMENT 



€) 



RELINK REQUEST (17B) 



RELINK PROGRAM 



INTO ITS CURRENT LIST 



-f L»135 ) 



LINK 



MOVE PROGRAM FROM 
OLD LIST TO NEW LIST. 
LINK DOES NOT ALTER 
THE I/O SUSPEND 
LISTS. 
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SET DORMANT 
(D) BIT 




SET NO. 

PARAMETERS ON 

RESCHEOULE(NP) 

BIT. 



14-9 



SCHEDULE REQUEST CI) 




YES 



CLEAR OPERATOR 

SUSPENDIO) BIT. 

SET STATE TO 

6 IOPER. SUSPEND). 



4 L»13# J 





LINK INTO 
OPER. SUSPEND 
LIST 



SET UP ID WORD 
16 TO 1. (CLEARS 
W. O. R. D. AND 

A BITS) 




GO PROCESS AS 

A DORMANT REQUEST 



■♦/utN) 






MOVE PROGRAM'S PARTITION 
INTO ALLOCATED LIST IBGPR 
OR RTBR LIST) IF "D" BIT 
IN SMATA IS SET 
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OPERATOR SUSPEND REQUEST (J) 



SET UP ILLEGAL 

STATUS 

MESSAGE 




YES 



I/O SUSPEND REQUESTS) 
GENERAL WAIT REOUESTO) 
MEMORY SUSPEND REQUESTS) 
DISC SUSPEND REOUEST(S) 



& 




YES 



SET OPERATOR 

SUSPEND(O) 

BIT 



— »4returnj 



YES 



YES 



SET UP STATE 

AS REQUESTED 

IN ID 16 (3-0) 




I LINK INTO 
# REQUESTED 

0" 



SET "R" AND 

"D" BITS 

SET STATE 

TO OPERATOR 

SUSPEND 



— *»/l»13«) 



LINK INTO 
OPERATOR 
SUSPEND 
LIST 



W--U 



WHZAT 

"dki3a*THe FOLLOWING IS A SAMPLE OUTPUT OF THIS PROGRAM: 
>»'"33* ON»WHZAT,LU 

».i.334* 

1/J035* 09:51*5(5:710 

.4 a 3 6 * ********************************************************************** 
4t337* PT SZ PRGRM,T ,PRIOR*DRMT*SCH0*I/O *WAlT*MEMV*OISC*OPER * NEXT TIME * 
v1«38* ********************************************************************** 
4039* fei ** hEM *J *09000 ***** 1 

4/.4B* ** R*PN»*i *00010 *************** 3, CI 038 
jv)4l* 3 5 PR0GA*3 *00097 ******************************* 6 
0tf42* 4 5 PROGB*3 *00097B*************** 3,LULK 40 , LKPRGbPRQGA 
«5tf43* 5 17 PROGC*3E*60097 *************** 3,RN 031 , LKPRG"PROGD 
AA44* 3A27 PR0GD*4 *00097 *************** 3, RESOURCE 
4D45* 5 7 PR0GE*3 *00097 *************** 3, CLASS » 

■dtf46* 2 4 (3UIAK*3 *ldtfw9y **********************************00 t 00 I 00 t 000 
M47* b 7 f'MGR *3 *eiBtf9k' *************** 3,fcDlTk'S QUEUE 
1848* 3 7 EDITR*3 *0005fc; ************************* 5 

tf*)49* b 15 ASMB *3 *H0H99 *************** 3,LU,EQ DN 6, 5 (0 [00000000] ) 
^ i» 5 ^ * 4A 6 TIMEL*4 *0(fl09l^ *************** 3,LU,EQ DM 6, 5(0 1000000003) 
d*)bi* 4A 6 TIMg|.*4 *0009« *************** 3#LU,EQ DN *********00 100 100 :00PI 
4^52* 7 7 FMG07*3 *00<05tf *************** 3#BL#EQT 7 
«U63* 2 3 WHZAT*4 *0000i ***** 1 

^054* Pt ** RENSB*1 *00^bn ******************** 4 
V P>55* 3 6 PR0GF*4 *0009b *************** 3 r RN 03 1 , LKPRG«GLOBL 
006(5* 6 7 EU26 *3 *0«050 ********** 2, 16 (2 [0000001 W] ) 

0^67 * ********************************************************************** 
*058* DOWN LU'S, 6, 14 

j 59************************************************************************ 
0H6W* UOwN EQT'S, 5, 6 

0461* ********************************************************************** 
dn62* 09:si J5w:7iw 

w 6 3 * 

Reason for I/O Suspend: EQT entry number (STATUS field of EQT entry word 

5 [binary content of STATUS)) 
Feason for wait: 

SL, C'jT eqt buffer limit exceeded on the controller in EQT 

entry eqt 
(jL, ccc Waiting for class number ccc to complete GET 

CLASS ft waiting for a class number 

LU/EQ DN A cievice or controller is down. Look at DOWN 

LU's or DOWN EQT'S list at bottom of report 
LULK lu,LKPRG= prog name Logical unit with number lu is locked to named 

progr am 
orogram name waiting for nameu program to comlete 

program's QUEUE Waiting to scnedule named program which is busy 

RESOURCE Waiting for resource number 

i'N nnn,LKPRG= prog name Resource number nnn is locked to named program 

PT SZ COLUMN HEADING (PARTITION NUMBER AND PARTITION SIZE) 

** MEMORY RESIDENT PROGRAM 

5 6 PARTITION ft 5 IS USED AND 8 PAGES IN USE 

11 SCHEDULED PROGRAM IS NOT YET IN PARTITION' 

'A' AFTER THE PARTITION # MEANS THE PROGRAM WAS ASSIGNED 
'E' AFTER THE PROGRAM'S TYPE MEANS IT IS AN EttA PROGRAM 
'&' AFTER THE PROGRAM'S PRIORITY MEANS P.jNHING UNDER BATCH 
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EQT ENTRY STATE DIAGRAM 




I/O 

COMPLETION 
OR PROGRAM 
ABORT 



EQT entry if kept in EQT entry word 5 in the AV field where: 

- Available 

1 » Down (only with • "ON" command 

2 " Busy 

3 ■ Waiting for DCPC channel 
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HANDLING OF "DISPLACED" I/O BUFFERS DUE 
TO A DOWNED DEVICE 



Subchannels of a device are downed oecause of: 

- Device-time out 

- Device not ready 

- Parity error 

- "DN, , LU" command 

I/O requests queued to the subchannel's EQT entry are removed and the follow 
action is taken depending on the I/O request type: 

USER NORMAL OPERATION 



Tne program's point of suspension (ID word 9) is backed up 
from the return address to the address of the "JSB EXEC" 
(saved in ID word 10). A "4" is stored into ID word 2, the 
program's state is changed to general wait (3), and 
its ID segment is linked into the general wait list. 



USSR AUTOMATIC OUTPUT BUFFERING 



The buffer is unlinked from tne EQT entry and relinked into the 
second half of tne DRT table on the associated LU. Bit 15 
of the DRT is set to indicate the LU in down. CLASS I/O and 
SYSTEM I/O request are handled in the same manner. 
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BUFFER HANDLING EXAMPLE 



DRT 

PARTI 



LU7 


SUBCH 

1 




EOT 18 


LU8 


• 




It 






• 
• 

PART II 




LU7 


• 


• 


LU8 


8 


• 



SAM 
BUFFERED I/O (LU 8) 



EOT 10 



1 
















2 


T 
•1 


SUBCHANNEL 

• 




AV 


• 
• 

• 




• 
• 




10 






• 






• 
• 
• 



15 





BUFFERED I/O (LU 71 






ID SEGMENT 




1 


• 








2 


• T 1 


' 1 


A 


SUBCHANNEL 1 




• 
• 


• 
• 




RETURN ADDRESS 






• 

• STATE 






2 


• 
• 



1C 



•DN..7 



DRT 
PARTI 



LU7 
LU8 



1 




18 


• 




18 



PART II 



LU7 


1 




LU8 


8 


8 



NOTE: LU8 - SUBCHANNEL 8 
LU7 - SUBCHANNEL 1 



SAM 
BUFFERED I/O (LU 81 



BUFFERED I/O (LU 7} 



81 



EOT 10 









! 

: 


81 


8 




: 


• 
• 

• 


: 


• 


18 




• 






• 
• 

• 



ID SEGMENT 



•JSt EXEC" ADDRESS 



15 



16 



M--I5 



TBG TIME TICK 



15- 



TBG INTERRUPT 



ENVIRONMENT BEFORE INTERRUPT: 

1. TBG (Time Base Generator) on select code 11 

2. System time is ten milliseconds before 8:00 a.m. 

3. PROGA is in the time list and scneduled to run at 8:00 a.m. 

4. PROGB is also in the time list and scheduled to run at 9:00 
a. m. 

5. PROGC is currently executing. 
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TIME TICK PROCESSING 



EXECUTION 



SUBROUTINE 
CALLS 



NOTES 



TBG interrupt 



TBG generator interrupts every 
10 milliseconds (msec) 



TRAP CELL 11(JSB $CIC,I) 



Interrupt 
instruction 
be executed 



in 



causes the 

trap cell 11 to 



$CIC(RTIOC) 



$CLCK(RTIME) 



Saves the machine state and 
turns of the interrupt system. 
Compare select code of 
interrupt (CIR=11) to base page 
(BP) TBG word (1674B) . 

Step the system time kept in 
RTIME ($TIME) in a double word 
integer in 10 's of msec. The 
first word is stepped ($TIME) 
and if it goes to zero, the 
second word ($TIME+1) is 
stepped. if the second word 
goes to zero it is midnight and 
the douDle integer is reset for 
the next day and the day word 
($TIME+2) is stepped. Days are 
kept in one word referenced to 
the base year (iy70) . 



15-2 



EXECUTION 



SUBROUTINE 
CALLS 



NOTES 



CL010($CLCK) 



TMSCH($CLCK) 
$LIST 



Compare system time to next 
execution time (ID words 19 and 
20) of each program on time 
list (threaded thru ID word 
17). 

If times are equal, the program 
should be scheduled. 



If the 

dormant 

schedule 



progr am 
state (ID 
it. 



is in 
word 



trie 
16), 



STREM 



TUDAT 



If the program s MULTIPLE value 
(ID word lb) is zero, remove 
the program from the time list. 

If the i-lULTILE value is not 
zero, use it and the RESOLUTION 
value (ID word 18) to calculate 
the program next execution 
time. 



TOBAT(SCLCK) 



$ERMG 



Step the batch time ($BATM) if 
the currently executing program 
is a a batch program (ID word 



21-BA 

D.RTP. 



bit) and not 



;mp 



or 



If batch time is zero, abort 
current batcn program. 
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EXECUTION 



IOTOP($CLCK) 



SUBROUTINE 
CALLS 



$XEQ(D ISPM) 
$DEVT(RTIOC) 

CIC.6 ($CIC) 



IOCOM-$COiMl(PTIOC) 



NOTES 



Step the time out clock (EQT 
entry word 15) in each EQT 
entry wnich has a time out in 
progress. (EQT word 15 not 
zero) If none of the time out 
clocks go to 



zero then 
prog ram 



dispatch the next 



XEQ(DISPM) 



else the EQT entry has timed 
out. Set the time out bit (T) 
in EQT entry word 4. 

If the driver will handle the 
time outs (EQT entry word 4-S 
bit); enter the driver's 

continuation/completion section 
(Cxnn) . 

If the driver is not to handle 
the time out, a driver 

completion return is simulated 
by transfering to the I/O 
completion routines with an 
error coae of 4 (time out). A 
time out message will be output 
and the associated LU's will be 
set aown. 

Dispatch the next program. 
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TIME TICK TABLES/LISTS 
(INITIAL CONDITIONS) 






1 0S MSEC 



DAYS 

(BASE 
1970) 



10'S MSEC 



TBG <167»> 






ID SEGMENTS 
PROGA 






" 






1 


TLIST (RTIME) 


• 
• 
• 











16 


STIME 






• 


17 


RES. 


T 


MULT. 


18 




EXECUTION TIME 


19 




8.00 


20 




• 
• 
• 




SBATM 


28 




PROGB 








\ 


• 
• 


1 






SKEDD (1711) 






2 


16 


J 




17 


RES. 


T 


MULT. 


18 


EXECUTION TIME 


19 


9:00 


20 


• 
• 
• 


28 




PROGC 




I I 




• 


1 


^ 


• 
• 
BA 




• 




21 


• 
• 
• 


28 











EOTS 



• (TO CLOCK) 



-1 (TO CLOCK) 



15 



SAM 
BUFFERED I/O (LU 9) 

















T 
XL 


SUBCH. • 




• 
• 







DRT 
PARTI 






SUBCH. T " 








PART II 


\ 


LI 


• 



LU9 

EOT 
2 

LU9 



CLV 



I/O 
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user buffer 



system 

available 

memory 



Driver 





Class I/O 



"PtT" 



GET" 



"I/O" 



INCLUDES : 

1. I/O WITHOUT WAIT 

2. PROGRAM-TO-PROGRAM I/O 



Device 



In Class I/O, the user area is buffered in System Available Memory in a block of memory identified by a 
"Class Number". The user is thus swappable. The data is retrieved with a "Class Get" call to the appro- 
priate class number. 



NOTE NOTE NOTE 

All Class I/O is double-call I/O: One call to initiate the operation 

and 



One call to complete the operation 
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( 



CLASS l/O-READ/WRITE 



TRANSFERS DATA TO OR FROM AN I/O DEVICE. THE CALLING PROGRAM 
NORMALLY DOES NOT WAIT FOR THE CALL TO COMPLETE. 



DIMENSION IBUFR (size) 

ICODE = (17, READ; 18, WRITE; 20, WRITE THEN READ) 
ICLAS = 0, ALLOCATE A CLASS NUMBER; 
1 -255, A CLASS NUMBER TO USE 



CALL EXEC (ICODE, ICNWD, IBUFR, IBUFL^IPRMI, 1PR M2, I CLAS) 

SAME AS FOR ICODE = 1 OR 2 USER INFORMATION 
(IBUFR IS A DUMMY PASSED TO GET CALL 

VARIABLE FOR ICODE = 17) 



ICLAS 15 



NO 

WAIT 

BIT 



— i r 
1413 12 



— i — i — 
1110 9 



i i — 
B 7 6 



— i — i — 
5 4 3 



2 1 



L 



•CLASS NUMBER- 



= 0, PROGRAM IS PUT IN GENERAL WAIT LIST (STATE 3) 
IF MEMORY OR CLASS NUMBER NOT AVAILABLE. 

= 1, "A" REGISTER = -1, NO CLASS NUMBER AVAILABLE 
"A" REGISTER = -2, NO MEMORY AVAILABLE 
"A" REGISTER = 0, SUCCESSFUL CALL 



ON RETURN 
FROM CALL 



* WRITE/READ IS USED WITH LU-0 FOR PROG. TO PROG. COMMUNICATION 
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CLASS I/O - I/O CONTROL 



TO PERFORM VARIOUS I/O CONTROL OPERATIONS SUCH AS 
BACKSPACE, WRITE END-OF-FILE, REWIND, ETC.. THE CALLING 
PROGRAM NORMALLY DOES NOT WAIT FOR THE CALL TO 
COMPLETE. 



CALL EXEC (19, ICNWD, IPRAM, ICLAS) 

v , 1 w-> 

SAME AS FOR SAME AS FOR 
STANDARD I/O CLASS I/O - 
CONTROL CALL READ/WRITE 
(REQUEST 
CODE = 3) 



^ 



li b _ 
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CLASS l/O-GET 



COMPLETES THE DATA TRANSFER BETWEEN THE SYSTEM AND USER 
PROGRAM THAT WAS PREVIOUSLY INITIATED BY A CLASS REQUEST. 



CALL EXEC (21, ICLAS, IBUFR, IBUFL, IRTN1. IRTN2. IRTN3) 

ICLAS 



r 

NO 

WAIT 

BIT 




1413l2j[[ 



i i 
2 1 



L_ CLASS __ 

NUMBER 
—DO NOT DE-ALLOCATE CLASS NUMBER 
"SAVE CLASS BUFFER 



}=0,PF 
= 1,RI 



= 0, PROGRAM PUT IN GENERAL WAIT LIST (STATE 3) 
NO CALLS HAVE COMPLETED FOR THIS CLASS. 
RETURN IMMEDIATELY EVEN IF NO CALL HAS 
COMPLETED. 



A AND B REGISTERS 
ON RETURN: 



SUCCESSFUL GET 

A REG, BIT 15 = 
A REG = STATUS 
B REG = TRANSMISSION LOG 



UNSUCCESSFUL GET 

A REG, BIT 15 = 1 
A REG = NEGATIVE OF 
(NUMBER + DOF 
REQUESTS NOT COM- 
PLETED FOR THIS CLASS 
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CLASS l/O-GET 
(cont.) 



IBUFR 



IBUFL 



DATA IS RETURNED HERE FROM CLASS READ (17) 
OR WRITE/READ (20) CALLS. IT IS A DUMMY VARIABLE 
FOR CLASS WRITE (18) AND CONTROL (19) CALLS. 

DATA BUFFER LENGTH; WORDS (+), CHARACTERS (-) 



IRTN1, USER INFORMATION PASSED FROM CLASS READ, WRITE 

IRTN2 OR WRITE/READ CALLS 

IRTN3 REQUEST CODE RECEIVED BY DRIVER RETURNED HERE 

ORIGINAL REQUEST CODE VALUE RETURNED IN IRTN3 



17/20 (READ, WRITE/READ) 

18 (WRITE) 

19 CONTROL 



1 
2 
3 
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CLASS TABLE! 



r 



r 



THE CLASS TABLE ENTRY CAN BE IN ONt OF FOUR DIFFERENT STATES! 
15 14 13 12 11 10 09 OB 07 06 05 04 03 02 01 00 







01 



10 000 000 000 000 
STATE II CLASS DEALLOCATED! AVAILABLE 
15 14 13 12 11 10 09 06 07 06 05 04 03 02 01 00 



1 



101 ADDRESS OF FIRST ENTRY 

STATE 21 POINTER TO FIRST ENTRY IN CLASS QUEUE 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
11 0X1 SECURITY CODE 1 NUMBER OF PENDING REGS, 1 

nm^-is-im — ... 1— 

STATE 31 CLASS ALLOCATED, NO ONE WAITING ON CLASS 

NUMBER OF PENDING REQUESTS COUNTER MAY BE 0*255 

15 14 13 12 11 10 09 06 07 06 05 04 03 02 01 00 

11 1 XI SECURITY CODE 1 NUMBER OF PENDING REQS, 1 

STATE 41 CLASS ALLOCATED, SOMEONE WAITING (SUSPENDED) 

NUMBER OF PENDING REQUESTS COUNTER MAY BE 0-255 



CLASS QUEUE FORMAT! 

WORD CONTENTS 



1 
2 
3 
4 
5 
6 
7 
6 
9 



« LINKAGE WORD 

<T, CONTROL INFO, COOE 

^PRIORITY OF REQUESTOR 

<TOTAL BLOCK LENGTH WORDS 

<CLASS ID WORD 

«U3ER BUFFER LENGTH 

« OPTIONAL PARAMETER 1 
« OPTIONAL PARAMETER 2 

«WORO 1 OF USER BUFFER 



(CHANGED TO STATUS AT COMP.) 



(CHANGED TO TLOG AT COMP.) 



N«8 <WORO N OF USER BUFFER * 



THE «T» FIELD (BITS 15-14 IN CONTROL *ORD) 
IDENTIFIES THE REQUEST TYPE AS! 

00 USER (NORMAL OPERATION) 

01 USER (AUTOMATIC BUFFERING) 

10 SYSTEM 

11 CLASS I/O 



SPECIFICATION! 
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SCLAS ■ « ENTRIES IN CLASS TABLE 
HEADS CLASS TABLE 



CLASS I/O UNKING 



CLASS TABLE 



SCLAS 




1 CLASS WORD 



SYSTEM 
AVAILABLE 

MEMORY 



sc = 



Security code (low 5 bits of owning 
program's index into keyword block) 



#RQ'S = Number of outstanding class I/O segments (READ, WRITE, OR WRITE/READ) 



CLASS NUMBER 

1. BITS 0-7: index into class table 

2. BITS 8-12: programs keyword block index (see SC above) 
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SYSTEM HANDLING OF CLASS I/O EVENTS 



The action taken by RTE depends on the type of class I/O event and 
the state of the class queue listhead (or class table entry) as 
f ol 1 ows : 



CLASS I/O REQUESTS: 



STATE 1. STATE 3 IS SET UP, SECURITY CODE IS LOW 5 BITS OF 

PROGRAM ID DUMBER. COUNTER IS SET TO 1. 
STATE 2. THE COUNTER AT END OF QUEUE IS INCREMENTED BY 1 
STATE 3. THE COUNTER IS INCREMENTED BY 1. 
STATE 4. THE COUNTER IS INCREMENTED BY 1. 



ON COMPLETION OF CLASS I/O REQUESTS: 



STATE 1. 



STATE 2, 



STATE 3 



STATE 4 



ILLEGAL—SHOULD NEVER HAPPEN — 3UFFER IS RETURNED 

AND THE COMPLETION IS IGNORED. 

THE NEW DATA IS ADDED AT THE END OF THE LIST (FIFO) 

AND THE COUNTER IS DECREMENTED BY 1. 

THE NEW DATA IS ADDED AT THE END OF THE LIST (FIFO) 

AND THE COUNTER IS DECREMENTED 3Y 1. 

THE WAITING PROGRAM IS SCHEDULED AND THE COUNTER 

IS DECREMENTED BY 1 AND THS SOMEONE WAITING BIT(BIT14) 

IS CLEARED. 



GET REQUESTS: 



STATE 1. AiiORT THE PROGRAM IO00. NO CLASS. 
STATE 2. RETURN THE DATA FROM CLASS BUFFER 
STATE 3. SET THE SOMEOHE WAITING BIT(BIT14) 
STATE 4. ftBORT THE PROGRAM IO00. 
SUSPENDED PER CLASS. 



SUSPEND PROGRAM 
ONLY ONE PROGRAM MAY BE 
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CLASS I/O EXAMPLE 



CLASS TABLE 



SCLAS 


9 


1 


• 


e 


• 


2 


• 


a 


a 








• 










• 










• 




9 


• 


e 


• 



INITIAL ENVIRONMENT 



SAM 



EOT A 



FREE SAM 



15 



ID SEGMENT 
PROGN 



SKEDD LINKAGE 1 



16 



33 



PROGM 



SKEDD LINKAGE 



16 



lb-1 



CLASS I/O EXAMPLE 



CLASS TABLE 



SAM 



EOT A 



SCLAS 


9 


1 


• 


• 


• 


2 


• 


• 


• 




• 
• 
• 


9 


1 


• 


17 


1 



CLASS READ WITH CLASS 
NUMBER ALLOCATION 

PROGRAM PROGN 



1 


















2 


11 




• 
• 
• 


3 




4 


13 




1 „ |„ CLAss 

1 17 1 9 NUMBER 


b 


2 




6 


5 


• 
• 
• 


7 


1 


8 


J 




• 

USER BUFFER 

• 
• 


13 






FREE SAM 





15 



(KEYBOARD 
10 SEGMENT BLOCK 

PROGN INDEX> 17) 

1 



SKEDD LINKAGE 



16 



33 



(KEYBOARD 
BLOCK 
PROG M INDEX - 16) 



SKEDD LINKAGE 



16 



ICLAS - • 

CALL EXEC I17,LU.IBUF.5.I,J.ICLAS) 



It- IO 



CLASS TABLE 



CLASS I/O EXAMPLE 



SAM 



EQTA 



SCLAS 


9 


1 


• 


• 


• 


2 


• 


• 


a 








• 








• 








• 


9 


1 


' 


17 


1 



CLASS GET WITH WAIT SAVING BUFFER 
AND CLASS NUMBER 



PROGRAM PROGN 



ICLAS • ICLAS + 60000B 

CALL EXEC (21.ICLAS.IBUF.5.IRTN.JRTN.ICC-DE) 























2 


» I 


• 
• 
• 


3 




4 


13 


r, 




17 | 9 




2 




6 


5 


• 
• 
• 


7 


1 


8 


J 




• 
USER BUFFER 

• 


13 








FREE SAM 





ID SEGMENT 
PROG N 



GEN. WAIT LINKAGE 



ISCLAS + 9) 



PROGM 



SKEDD LINKAGE 



16 
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CLASS I/O EXAMPLE 



CLASS TABLE 



SAM 



EOT A 



SCLAS 


9 


1 


• 


• 





2 


« 


e 


e 






• 








• 








• 




9 


1 


i 


17 


2 



CLASS WRITE USING PREVIOUSLY 
ALLOCATED CLASS NUMBER 



PROGRAM PROGM 



ID SEGMENT 
PROGN 



1 




■♦ 






2 


11 




• 
• 
• 


3 




4 


13 


5 




17 


9 


2 




6 


5 


• 
• 
• 


7 


1 


8 


J 




• 

• 

USER BUFFER 

• 
• 


13 






1 


e 




2 


ii 






3 






4 


12 




5 




HT 


9 




6 


4 




7 


K 




8 


L 




12 


• 

• 

USER BUFFER 

• 
• 




Y 


FREE SAM 





15 



GEN. WAIT LINKAGE 1 



(SCLAS + 9) 



16 



(KEYWORD BLOCK 
INDEX * 16) 

PROGM 



SKEDD LINKAGE 



16 



CALL EXEC (18.LU.IBUF.4.K.L.ICLASI 



IU'12. 



CLASS I/O EXAMPLE 



CLASS TABLE 



CLASS READ COMPLETES 



SAM 



SCLAS 


9 


1 


• 


• 


• 


2 


• 


• 


• 








• 










• 










• 




9 


• 





12 



17 



DEVICE STATUS 



13 



17 



9 



6 (TRANS. LOG) 



I 



USER BUFFER 



11 



12 



»7 



USER BUFFER 



FREE SAM 



EOT A 



15 



ID SEGMENT 
PROGN 



SKEDD LINKAGE 



IS 



33 



PROGM 



SKEDD LINKAGE 



16 



33 



Ifc-12> 



CLASS I/O EXAMPLE 



CLASS TABLE 



CLASS WRITE COMPLETES 



SAM 



SCLAS 


9 


1 


• 


• 


• 


2 


• 


• 


• 






• 






• 






• 


9 


• 





11 



13 



17 



USER BUFFER 



i • 17 



ii 



DEVICE STATUS 



12 



17 



4 (TRANS. LOG) 



FREE SAM 



13 



EOT A 



15 



ID SEGMENT 
PROGN 



16 



PROGM 



SKEDD LINKAGE 



16 



33 
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CLASS I/O EXAMPLE 



CLASS TABLE 



SCLAS 


9 


1 


• 


• 


• 


2 


• 


• 


• 




• 
• 
• 


9 


• 









SAM 



FREE SAM 



1 • 



11 



V 



12 



17 



USER BUFFER 



FREE SAM 



CLASS GET RELEASING 
BUFFER AND CLASS NUMBER 

PROGRAM PROGM 
CALLEXEC(21.ICLAS,IBUF,4.IRTN.JRTN,ICODE) 



12 



EQTA 



15 



ID SEGMENT 
PROGN 



16 



33 



PROGM 



SKEOD LINKAGE 



16 



33 



Ib-lS 



CLASS I/O EXAMPLE 



CLASS TABLE 



SAM 



SCLAS 


9 


1 


• 


• 


• 


2 


• 


• 


• 




• 
• 
• 


9 


1 


• 


17 


• 



CLASS GET RELEASING 
BUFFER ONLY 

PROGRAM PROGM 



FREE SAM 



JCLAS - ICLAS + 2000OB 

CALL EXEC (21,JCLAS.IBUF,4.KRTN,LRTN,ICODE) 





EOT A 


1 


ID SEGMENT 
PROGN 




• 







• 
• 


• 


• 






• 


5 


• 
• 




• 






• 
• 


!• 








• 


15 


• 
• 
• 
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PROGM 



SKEOD LINKAGE 



16 



lb-lip 



RTE MODULES HANDLING 
CLASS I/O REQUESTS 



Class I/O processing is handled in RTIOC in the following modules: 



$IORQ - Initiates class READ, WRITE, CONTROL, and READ /WRITE requests 
(EXEC 17, lb, ly, and 20) 

IOCOM(^CONl) - Unlinks the coraoleted request from it's EQT entry, checks for 
errors and branches to a subsection based on the I/O request 
type. 

C.ul(lOCOM) - Links the class request Duffer into its class queue and 
reschedules the program, if any, waiting on the class 
number with a class GET request. 

$GTIO - Processes class GET requests (EXEC 21) 
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CLASS! CLASS TABLE IS AT 



CLASS UTILITY PROGRAM * 

040227 WITH 12 ENTRIES! 



CLASS! FOLLOWING COMMANDS ARE ACCEPTED! 
DISPLAY, N1,N2,LU - DISPLAY STATUS OF CLASS TABLE FOR 
r (~ CLASS NUMBERS Nl THROUGH N2 



LIST.LU 
CLEAR 
END 
CLASSI TASK! 



• LIST CONTENTS OF CLASS TABLE ON LU 

• CLEAR OUT PENDING CLASS BUFFERS 
(CLASS NUMBER REQUESTED LATER) 

• END 



/. 



GET PROG OR BUFFER PRAMS 
CLASS POSSIBLE OWNERS SECU #RQ SIZE OPT1 OPT2 

OCTAL 



12 


PRMPT 




001 


RSPNS 


11 


SMP 




010 


SPOUT 


10 


** AVAILABLE 


*i 






9 


** AVAILABLE 


*t 






8 


*• AVAILABLE 


m 






7 


** AVAILABLE 


m 






6 


** AVAILABLE 


*< 






5 


** AVAILABLE 


m 






4 


** AVAILABLE 


Hi 






3 


** AVAILABLE 


*i 






2 


** AVAILABLE 


Hi 






1 


** AVAILABLE 


Hi 







; r 



* AVAILABLE IN LOCUS OR SOFTWARE SERVICE KIT 
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MULTI-TERMINAL 
(MTK) 



MONITOR 



17 



MUL Tl- TERMINAL-MONITOR 



System Console Capability at Peripheral Keyboards 



PRMPT — schedule by interrupt 
R$PN$ — process command input 
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c^} 



"LU>" OR 
'LU>FMGLU"" 



class Read 



-^ 



DVROO 



schedule PR MPT 



t 



<B> = address of EQT4 



PRMPT 



• write prompt on terminal 

• issue class read 

• schedule R$PN$ or FMGLU 




Pass class number 
• class GET 



callto$MESS (MESSS) 
message print-out 
re-enable terminal 
do another GET 
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MTM FLOW 



(Flow may also be easily followed in the listing.) 



1. At generation: - Set "PRG,PRMPT" as interrupt table entry for each 

terminal. 



At first call to each terminal ("CM ,LU, 20i3" , etc.) the terminal driver 
(DVR00,DVR05,etc .) : 

- Loves PPMPT's ID segment number into the terminal's EQT entry. 

- Put the EQT entry address into the interrupt table. 

- Set EQT entry word 5 (bit 1) if the terminal was enabled. 



3. Operator depresses a key and the terminal driver's continuation/ 
completion section is entered tnru $CIC: 

- Checks that fRtfPT is dormant. 

- Puts the address of EQT entry wora 4 into ID segment word 11 (XB) 
of PK.4PT. 

- Call S-LIST to scneaule PRMPT 
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MTM FLOW (cont'd) 



4. PRMPT is entered: 

- Calls library routine "TRMLU" (also checks for interactive LU-DVROO, 
05, or 07) to get the terminals LU from the address of EQT entry 
word 4. 

- Check that LU and EQT are both up. 

If LU is locked, configure 9th parameter for EXEC I/O requests 
to write thru the LU lock. The parameter contains the RN# owner 
from the RN table and RN# from DRT. 

Disables the terminal with an EXEC 3 call. This inhibits PRMPT from 
being scheduled by the terminal's driver. 

- Issue a zero- length record 

- If FMGXX exists, schedule it, output "LU>FMGXX" , and re-enable the 
terminal. 

- If no FMGXX exists, output "LU> M and get the saved class number 
from $MTM in Table Area I and issue a class READ on the terminal. 
Optional parameters are set to terminal LU and address of EQT 
entry word 4. Schedule R$PN$ immediatley without wait (EXEC 10). 
It's probably in class GET suspend so scheduling errors are ignored. 

- Terminate saving resources (pass the class number). 

5. R$PN$ is entered: 

If R$PN$ was dormant, it picks up the class number passed in PRMPT's 
schedule request. 

+ — - Issues a class GET with wait saving the class number and releasing 
I the class buffer. 

I - Like PRMPT, check for down LU, down EQT, or locked LU. 

- Check for and process "FL", "BR", or "AB" commands. 

- Calls $MESS in SCHED to process the operator request. 

Prints out any system response from "$MESS" with a class write. 
Enables the terminal with an EXEC 3 call. (re-checks LU in case it 
was re-assigned) 

+ — - Issue another class GET on the same class number. 
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RE-ENTPANT PROCESSING 



18 



EE-ENTPANT SUBROUTINES 



WHAT? 

Subroutines that do not modify their own instructions or local 
data and therefore may be called before completing its current 
task. 

WHY? 



Many executing 
subroutine on a 
space. A shared 
shared resource. 



programs can reference the same 

priority basis (in PTE) and thus 

re-entrant subroutine can be used 



re-entrant 
save memory 
to manage a 



HOW? 

Variable data associated with the re-entrant subroutine must be 
stored in separate private areas. This data normally includes 
arguments, return addresses, and temporary variables. 
Accomplished in RTE with $LIBR, $LIBX and temporary data blocks 
(TDB's) . 

WHEN? 



subroutines with execution times exceeding one millisecond, 
shorter execution times, the overhead time RTE user in saving 
restoring temporary data blocks (TDB's) makes the re-entrant 

structure unreasonable. In these cases, privileged subroutines 

should be used. 



In 
For 

and 



WHERE? 

Normally in shared memory resident library subroutines which are 
only accessible by MR programs. (Type 6 or 14 programs in RTE). 
Re-entrant subroutines may also be shared by disc resident 
programs by placing them in SSGA (Type 30). 

WHAT NOT? 



Re-entrant subroutines in RTE may not call themselves (recursive) 
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FORMAT OF RTE RE-ENTRANT 
SUBROUTINE 



NAM ENTRY 

EXT $LIBR,$LIBX 

ENTRY NOP Entry point of routine. 

JSB $LIBR Call RTE-III to save temporary data. 

DEF TDB Address of temporary data. 



Program instructions 



EXIT JSB $LIBX Call RTE-III to restore data. 

DEF TDB 

DEC m m is for routines with two return points in 
the calling program; specifies the error- 
point return and 1 the normal return. For 
routines with only one return point, m « 0. 

TDB NOP System control word. 

- Subroutine not in use else? 

Points to word 2 of ID extension if TDB not in SAM, 
Points to original TDB location in re-entrant 
subroutine if TDB has been moved into SAM. 

DEC n+3 Total length of current block. 
NOP Return address to calling program. 



Tl 



Temporary data (n words) 



Tn 



LIMITATIONS : 

1. Re-entrant subroutines cannot call themselves (recursion) . 

2. Re-entrant subroutines can call other re-entrant subroutines 
(and other provileged subroutines) . 
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MAKING A SUBROUTINE RE-ENTRANT 
UNDER RTE 



Suppose we have a subroutine, SUB, with the calling sequence: 

CALL SUB(A,B,C) 
and performs the operation: 

C=(A*5)+(B*3) 

Non re-entrant version of SUB: 





NAM 


SUB,T 






ENT 


SUB 






EXT 


. ENTR 




A 


NOP 






B 


NOP 






C 


NOP 






SUB 


NOP 








J SB 


.ENTR 






DEF 


A 






LDA 


A, I 


GET A 




MPY 


D5 


A*5 




STA 


ATEMP 






LDA 


B,I 


GET B 




MPY 


D3 


B*3 




ADA 


ATEMP 


(A+5) +(B + 3) 




STA 


C,I 


SET C 




JMP 


SUB, I 


RETURN 




D3 


DEC 


3 




D5 


DEC 


5 




ATEMP 


NOP 
END 
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To make SUB re-entrant: 





NAM 


SUB, 14 








ENT 


SUB 








EXT 


.ENTP, $LIBR ( 


, $LIBX 


TDB 


NOP 


(re-entrant 


data block) 




DEC 


1+3+3 




(TDB length) 


RET 


NOP 


(return 


address) 


A TEMP 


NOP 


(local i 


/ariables) 


A 


NOP 








B 


NOP 


(argument addresses) 


C 


NOP 








SUB 


NOP 










JSB 


$LIBR 




(go re-entrant) 




DEF 


TDB 








JSB 


.ENTP 




(get argument addresses) 




DEF 


A 




(argument addresses in TDB) 




STA 


RET 




(save return address) 




LDA 


A, I 








MPY 


D5 








STA 


ATEMP 








LDA 


B,I 








MPY 


D3 








ADA 


ATEMP 








STA 


C,I 








JSB 


$LIBX 








DEF 


TDB 








DEC 







(return address adjustment) 




D3 


DEC 




3 




D5 


DEC 
END 




5 
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$LIDR/$LIBX FUNCTIONS 



1. $LIBR - accepts requests to star 

2. $LIBX - returns a user to normal 

privileged subroutine co 

3. $LIBR/$LIBX message: 

a. TDB's - when a re-entrant su 

TDB into SAM. When 
the TDB is moved bac 

b. Calling program's ID segment 

RE BIT: re-entrant s 

RM BIT: re-entrant m 

before progr 

c. Re-entrant table - an re-ent 

each time 



t a re-entrant or privileged subroutine, 
processing after a re-entrant or 
mpletes. 

broutine is re-entered $LIBR moves the 
the subroutine exits the SAM copy of 
k into the subroutine's TDB. 

(word 21) , 
ubroutine is now in control 
emory (TDB in SAM) must be moved 
am is dispatched, 
rant table is created in SAM by $LIBR 

a re-entrant call is made. 



WORD 



RE-ENTPANT TABLE FORMAT ( li sthead at $DHED+1 in EXEC) 



1 

2* 
3 
4 



I Link to next 4 word re-entrant table in SAM (0 = end of list) 
I ID segment address of user program making re-entrant call 
I Pointer to TDB. Sign bit set if TDB has been moved to SAM. 
I Used to link re-entrant table of first re-entrant subroutine to 
I a group of nested re-entrant subroutines. 



* Sign bit set 
requested . 



if K+l words of SAM allocated instead of K words as 
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RE-ENTRANT TABLE LIST FORMAT 



$DHED 
(EXEC) 



SAM 



PROG1 



PROG2 



PROG3I1) 



PROG4 



(STACK) 



I 



(STACK) 



CALLING SEQUENCE 



PROG3(4) 



I IB-U 


1. PROG4*V. 

2. PROG3(ir\cACH CALL A RE ENTRANT 

3. PROG2 ^S* SUBROUTINE 

4. PROGl^"^ 

5. PROG3(2) - RE-ENTRANT SUBROUTINE *1 CALLS REENTRANT 

SUBROUTINE *2 

6. PROG3I3) - SUBROUTINE #2 CALLS SUBROUTINE #3 

7. PROG3(4) - SUBROUTINE #3 CALLS SUBROUTINE w4 




) 




PROG3I3) 




• 




• 


PROG3I2) 




• 





R£- ENTRANT PROCESSING EXAMPLE 



1. PROGA calls re-entrant subroutine, SUE; 
PROGRAM PROGA 



CALL SUB(A,B,C) 



END 

2. PROGB also calls the re-entrant subroutine, SUB: 
PROGRAM PROGB 



CALL SUB(A,E,C) 



END 

3. SUB is a re-entrant subroutine wnich calls ?LIBR/$LIBX 

4. Sequence of execution will be: 

a. PROGA calls SUB 

b. While in SUB, PROGB begins execution and eventually calls SUB 

c. PRCGB exits SUE and terminates 

d. PROGA resumes execution in SUB and terminates. 



NOTE: Both PROGA & PROGB must be MR programs with SUB in the MR 
library. (Or SUB is in SSGA.) 
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RE-ENTRANT PROCESSING 
EXAMPLE FLOW 



EXECUTION 



PROGA 

CALL SUB(A,B,C) 

MEMORY PROTECT 

TRAP CELL 5(JSB CIC,I) 

$CIC(RTIOC) 



NOTES 

PROGA starts execution. 
SUB is called by PROGA. 
Since SUB is in MR library. 



Detects MP violation on select code 5. 
(CIR=5) 

Detect MP error and not DMS violation. 
Check that violating instruction was JSB or 
JSB, I. Determine that destination was MR 
library and calling program (PROGA) in MR. 

Detect that first word of TDB =0 and RE 
bit=0; therefore SUB is not being 
re-entered. 

Allocate four word re-entrant table. Set up 
re-entrant table block and link into 
re-entrant list. Set RE bit in ID segment 
word 21. Set up words 1 and 3 of TDB. 

Lower MP fence to start of MR library. Turn 
on memory protect and interrupt system. 
Restore SUB 's registers and continue 
execution of SUB at "SUB NOP"+3. (Therefore 
"JSB $LIBR" never executed! ! 1 ) . 

(The figure on 18-9 summarizes the state of tables/lists at this point) 

SUB SUB continues execution. 

PROGB Begins execution before SUB completes. 



$RQST(EXEC) 



LIBRC(EXEC-$LIBR) 



($ALC) 



$RENT(DISPM) 
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RE-ENTRANT PROCESSING TABLES/LISTS 



MEMORY RESIDENT 
LIBRARY 



TDBIN 
SUB 



PROGA RETURN 



DATA 



$DHED 



SAM 




PROGA 
RE-ENTRANT TABLE 



ID SEGMENTS 
PROG8 



16 



RMRE 



21 



PROGA 



16 



RMRE 



in 



21 



0> 



EXECUTION 

CALL SUB(A,B,C) 
MEMORY PROTECT 
$CIC(RTIOC) 
$RQST(EXEC) 
LIBRC(EXEC) 

($ALC) 



NOTES 



(MTDB) 



SUB is called by PROGB 

Since SUB is in MR library 

Detect MP violaiton 

Determine that destination was MR library. 

Make sure not a recursive call (TDB word 
1,1 - PROGBs ID segment address) Detect 
that TDB word 1 is not zero and therefore 
SUB is being re-entered. Allocate four word 
re-entrant table and buffer for copy of 
current TDB in SAM. 

Set up re-entrant table. 

Copy current TDB into SAM and set RM bit in 
PROGA's ID segment. 

Set RE bit in PROGB 's ID segment. 

Setup words 1 and 3 of TDB in SUB for 
PROGB 's call. 



$RENT(DISPM) 

(See figure 18-11 for current system state) 



Continue execution of SUB (for PROGB 's 
call) at "SUB N0P"+3. 
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t 


MEMORY RESIDENT 
LIBRARY 


RE-ENTRANT PROCESSING TABLES/LISTS 

SAM 

SDH ED | 


ID SEGMENTS 
PROGB 


16 
21 

IS 
21 


IC 




v "T 








TDBIN 
SUB 






V 


PROGB 
HE-ENTRANT TABLE 




1 

2 
3 








\ PROGA 


1 






1 




RM RE 


PROGB RETURN 


• 




• 1 


DATA 


• 










EXTRA 




• 










• 




PROGA 


j >v SUB'S TDB / 


1 




• 








FROM PROGA CALL 


y 






I 1 
■ 2 
' 3 

t 










PROGA RETURN 




1 


RMRE 


IE 




P 

> 























EXECUTION 

SUB 

JSB $LIBX 

MEMORY PROTECT 

$CIC 

$RQST 

LIBXC(EXEC) 
($RTN) 

$RENT 
PROGB 



NOTES 



Complete execution from PROGB call 

SUB calls RTE to terminate re-entrant 
processing 



Determines that destination was $LIBX 

Clear RE bit in PROGB's ID segment. Unlink 
and return re-entrant table. Set word 1 of 
SUB 's TDB to zero. 

Continue execution of PROGB after SUB call. 

PROGB completes 



(See figure 18-13 for current system state) 



SUB (PROGA) 



PROGA is re-scheduled after its TDB is 
moved back from SAM. 



(See figure 18-9 for current system state) 
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RE-ENTRANT PROCESSING TABLES/LISTS 



MEMORY RESIDENT 
LIBRARY 



TDBIN 
SUB 



SAM 



$DHED 



c 




SUB'S TDB 
FROM PROGA CALL 



PROGA RETURN 



PROGA 
RE-ENTRANT TABLE 



ID SEGMENTS 
PROGB 




16 



PROGA 







1 


RMRE 




1 


1 







16 



21 



0» 



RE-ENTRANT I/O 



1. Any user program may do re-entrant I/O by issuing an I/O 
request from a re-entrant subroutine. 

2. RTE processes a re-entrant I/O request as follows: 

RTIOC notes that the RE bit in the ID segment is set and 
calls $REIO in EXEC. 

$PEIO* verifies that the user's buffer is totally within a 
TDB and requests SAM for the TDB from $ALC. 

$REIO moves the TDB into SAM and returns to RTIOC. 

RTIOC puts the caller in I/O suspend (2) and calls LINK to 
link the request buffer on the EQT entry. 

3. Note that the request buffer address in ID segment word 3 has 
the "L" bit set to indicate that the buffer is in SAM and not 
in the user's program. 



*Different from the utility subroutine, REIO. 
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REIO UTILITY SUBROUTINE 



CALL REIO ( ICODE , ICNWD ,IBUFR ,IBUFL) 

REIO: 

Sets up IBUFR in a TDB 

Goes re-entrant 

Issues the EXEC I/O request 

The I/O request is handled by RTE as re-entrant 



LIMITATIONS: 

- Read/Write calls only 

- Optional parameters not available 

- Buffer (IBUFL) 129 words or less. 

- Buffer address at least 5 words above the program's load point 
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PRIVILEGED SUBROUTINES 

Execute with interrupt system and memory protect turned off 

Used in programs that execute in less that one millisecond 

Format: 

NAM ENTRY, 6 
EXT $LIBR,$LIBX 

ENTFY. NOP Entry points to the routine. 

JSB $LIBR Call RTS-III to disable the interrupt 

system and memory protect fence. 
NOP Denotes privileged format. 



EXIT JSB $LIBX Call RTE-III to return to calling 

program and enable interrupts and 
memory protect fence. 
DEF ENTPY Location of return address. 



Privileged routines may call other privileged routines but 
not re-entrant routines. 
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^.fRV/,2M7- 



Tne externals .ZPRV and .ZRNT are treated as "special" entry 
points in the RTE Disc-Based Operating Systems, in RTE-II, RTE-III 
and RTE- IV. The RTE Generator modifies the code that is loaded 
for subroutines that reference these externals, the changes made 
depend on whether or not the code is loaded into the core resident 
library (and hencce may De shareable) or if the code is loaded 
with the program (not shareable), in the latter case the externals 
are satisfied by replacing the calls to .ZPRV or .ZRNT with an RSS 
(i.e., . ZPRV, RP, 2001) . These RP 's are passed to the on-line 
loader in the same manner as an operators RP command at RTGEN 
time, thus, the on-line loader can perform the same functions as 
the RTE-Generator with respect to the externals .ZPRV, .ZRKT, 
$LIBR, and $LIBX. The following examples should help to 
illustrate how an assembled subroutine is modified. 

NOTE - The capability of handling calls to REIO must also be added 
for conpatiDility reasons since the new library references 
this routine. 

The code of .ENTP and .ENTR is included. 



AS ASSEMBLED WHEN "SUB" IN WHEN "SUB" NOT 

CORE RESIDENT IN CORE RESIDENT 

LIBRARY LIBRARY 



NORMAL PRIVILEGED ROUTINE 

SUB NOP SUB NOP SUB NOP 

JSB .ZPRV JSB $LIBR RSS 

DEF LIBX NOP DEF LIBX 



LIBX JMP SUB, I LIBX JSB $LIBX LIBX JMP SUB, I 

DEF SUB DEF SUB DEF SUB 
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ZPRV/.ZRNT CALLING SEQUENCES 



PRIVILEGED 



W I T H 



E N T R " 



PARM1 NOP 

PARM2 NOP 

SU3 NOP 

JSB .ZPRV 
DEF LIBX 
JSB .ENTP 
DEF PARMl 



PARMl NOP 
PARM2 NOP 
SUB NOP 



JSB $LIBP 

NOP 

JSB .ENTP 

DEF PRAMl 



PARMl NOP 

PARM2 NOP 

SUB NOP 
RSS 

DEF LIBX 
JSB .ENTP 
DEF PRAMl 



LIBX 



JMP SUB, I 
DEF SUB 



NORMAL 



LIBX JSB $LIBX 
DEF SUB 

RE-ENTRANT 



LIBX JMP SUB, I 
DEF SUB 

ROUTINE 



SUB NOP 

JSB .ZRNT 
DEF LIBX 



ISZ SUB 
ISZ TDB+2 
NOP 

• • • 

LIEX JMP SUB, I 
DEF TDB 
DEC 



SUB NOP 

JSB $LIBR 
DEF TDB 



ISZ SU3 
ISZ TDB+2 
NOP 

• • • 

LIBX JSB $LIBX 
DEF TDB 
DEC 



SUE 



LIBX 



NOP 




RSS 




DEF 


LIBX 


* • • 




• • * 


t 


ISZ 


SUB 


ISZ 


TDB+2 


NOP 




• • • 

JMP 


SUB, I 


DEF 


TDB 


DEC 






RE-ENTRANT 



WITH 



E N T R 



PRAMl NOP 

PRAM2 NOP 
SUB 



NOP 
JSBi .ZRNT 
DEF LIBX 
JSB .ENTP 
DEFi PRAMl 
ST A TDB+2 



PRAMl NOP 
PRAM2 NOP 
SUB 



NOP 
JSB $LIBF 
DEF TDB 
JSB .ENTP 
DEF PRAMl 
STA TDB+2 



PRAMl NOP 
PRAM 2 NOP 
SUB 



NOP 

RSS 

DEF LIBX 

JSB .ENTP 

DEF PRAMl 

STA TDB+2 



LIBX JMPi TDB+2, 1 
DEF TDB 
DEC 



LIBX 



JSB $LIBX 
DEF TDB 
DEC 



LIBX JMP TDB+2, I 
DEF TDB 
DEC 
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SYSTEM AVAILABLE MEMORY 
(SAM) 



19 



SAM MANAGEMENT 



RTE-IV generator/configurator sets in base page EQTl thru EQT6 
the address and size of each of the 3 possible pieces of SAM. 
(SAM default block, SAM extenion, and SAM in Table Area I.) 

At boot-up $STRT maps SAM in contiguous map register allowing 
up to 5 bad pages in SAM. 

$STRT links each piece of SAM into the SAM free list. 

- PNTRA in $ALCM is the free SAM listhead. 

$ALC in $ALCM allocates requested contiguous blocks of free 
SAM. 

- $RTN ($ALCM) returns blocks to the free SAM list. 

As blocks of SAM are returned, only the highest priority 
program on the memory suspend list (4) is checked for 
scheduling (1) . 
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FREE SAM LIST 



PNTRA($RTN) 



DUMMY BLOCK 
($RTN) 



-(MAX BLOCK) 




BLOCK SIZE 



BLOCK 1 



BLOCK SIZE 



BLOCK 2 



BLOCK SIZE 



77777B 



BLOCK 3 



/<?-* 



4ALC/$RTN 



$ALC CALLING SEQUENCE: 



(P) JSB $ALC 

(P+l) (# OF WORDS NEEDED) 

(P+2) -RETURN NO MEMORY EVEP 

(P+3) -RETURN NO MEMORY NOW 

(P+4) -RETURN OK (A)=ADDR, 



(A)=-l, (B) =MAX EVEP 
(A)=0, (B) =MAX NOW 
(B)=SIZE OR SIZE+1 



TO FIND OUT HOW LARGE A BLOCK MAY EVEP BE ALLOCATED: 

JSB $ALC 
DEC 32767 



$RTN CALLING SEQUENCE; 



(P) JSB $PTN 

(P+l) (FWA OF BUFFER) 

(P+2) (# OF WORDS RETURNED) 

(P+3) -RETURN- (ALL REGISTERS 



DESTPOYED) 



19-3 



14-4 


SAM USERS 

1. AUTOMATIC OUTPUT BUFFERING I/O REQUESTS 

SAM 
EOT #N BUFFER 


2 
3 

4 
5 
6 
7 
8 

'. 

N 

2 

3 
4 

5 
6 

7 
8 

i 
N 




1 
15 












01 
















! 






DATA 
5 BLOCK J 


II. CLA5 


>S I/O REQUESTS 
EQT*N 




SAM 
BUFFER 


1 
15 i 












"I 












CLASS ID WORD 


« 






DATA 
, BLOCK - ( 











III. 


CLASS QUEUE 

CLASS TABLE 
$CLAS 


SAM 
BUFFER 






# 


i 


• 




2 
3 
4 
5 
6 
7 
8 

! 
N 


• 
• 
• 


11 








9 


CLASS ID WORD 


• 
• 
• 






• 1 


DATA 
, BLOCK j 


• 
• 
• 













IV. PARAMETER STRINGS FROM "ON" 
OR "RU" COMMANDS 



SSTRG 



SAM 
BUFFER 



C 



(IN SCHED) 



E I ID ADDRESS 



# CHARACTERS 



C1 



C2 






CN l - 

1 1 n » ii 1 ■ i 



-th 




N + 1 



EXTRA WORD , 



+ 3 



E - 1 IF SALC HAD TO ALLOCATE AN EXTRA WORD IN SAM 
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V. RE-ENTRANT PROCESSING 



a. ID EXTENSIONS CREATED EACH TIME A RE-ENTRANT ROUTINE IS CALLED. 

b. MOVED TDB'S (TEMPORARY DATA BLOCK) BECAUSE OF REENTRANT SUBROUTINES BEING RE-ENTERED 
OR AN I/O REQUEST FROM A REENTRANT ROUTINE WITH THE REQUEST BUFFER IN THE TDB. 



c 



SDHED 
(IN EXEC) 


PROG2 SAM 
RE-ENTRANT TABLE 


PROG1 SAM 
RE-ENTRANT TABLE 






/ 

















/ 






1 













e 




1 








• 









EXTRA WORD 


/r 


PROG1 
ID SEGMENT 










SAM 
BUFFER 


1 




EQT#N 


"1 




1 
2 
3 
4 




N 


X 









1 




2 
3 






00 










PROG1 RETURN 


1 








DATA BUFFER 

* * 


• 
• 
• 


15 | 




33 




















IF A RE-ENTRANT I/O REQUEST 


1 



VI. DOWN DEVICE BUFFERS 



DRT 
PART II 



LU N 



SAM 
BUFFER 



iq-u 



SAM USAGE PEPMITS 



I/O WITHOUT WAIT 

PROGRAM TO PROGRAM COMMUNICATION 

PROGRAM SWAPPING WHILE PROGRAM WAITS FOR I/O COMPLETION 

A MEMORY POOL USEABLE BY MULTIPLE USERS ON AN "AS NEEDED" BASIS 
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I/O DPIVEPS 



20 



WHAT IS A DRIVER? 



A DRIVER IS A ROUTINE WHICH RESIDES IN THE SYSTEM AND IS 

RESPONSIBLE FOR ALL DATA TRANSFERRED BETWEEN THE I/O DEVICE ANf) 

COMPUTER DURING THE INITIATION, CONTINUATION, AND COMPLETION 
PHASES OF I/O. 
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IS fl DflfKf STARTED ? 



* BY A CONTROL FLIP-FLOP 
ON THE INTERFACE CARD. 



* WHEN SET, THE CONTROL 
FLIP-FLOP GENERATES A 
START COMMAND. 



* THE DEVICE THEN PERFORMS 
ONE OPERATION CYCLE. 



* THE CONTROL FLIP-FLOP IS 
SET BY THE STC COMMAND TO 
APPROPRIATE SELECT CODE: 



STC 16B 
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WHAT HAPPENS TO DATA ? 



O THE INTERFACE CARD HAS A 
STORAGE BUFFER. 



O TO INPUT DATA TO THE PROCESSOR 
FROM THE BUFFER USE: 



LIA 16B 



O TO OUTPUT DATA FROM THE 
PROCESSOR TO THE BUFFER USE: 

OTA 16B 



000 
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4T WHEN THE DEVICE CYCLE IS COMPLETE, A FLAG 
FLIP-FLOP IS SET ON THE I/O CARD. 

TO CHECK THE FLAG FLIP-FLOP USE 



SFS 16B 



jf IF THE FLAG IS ALREADY SET - CLEAR THE FLAG 
BEFORE STARTING AN OPERATION. 

M TO ELIMINATE TIMING CONFLICTS USE "SET CONTROL" 
AND "CLEAR FLAG" IN THE SAME COMMAND. 



STC 16B, C 




20-4 



AN INPUT AND OUTPUT EXAMPLE 



ASSUME SELECT CODE 16 FOR INPUT AND 17 


FOR OUTPUT: 








INPUT 


STC 


16B,C 


CLEAR FLAG AND START OPERATION 


SFS 


16B 


OPERATION FINISHED? 


JMP 


*-1 


NO, KEEP CHECKING 


LIA 


16B 


YES, GET DATA 
OUTPUT 


OTA 


17B 


OUTPUT DATA TO I/O CARD 


STC 


17B,C 


CLEAR FLAG AND START OPERATION 


SFS 


17B 


FINISHED? 


JMP 


*-1 


NO, KEEP CHECKING 




• 
• 
• 


YES, CONTINUE 

20-5 



(^SYNCHRONOUS DRIVERS 



• ASYNCHRONOUS DEVICES MAKE 
ONE DATA TRANSFER AND WAIT 
FOR COMPUTER ACKNOWLEDGEMENT 
(HANDSHAKE). 




• DATA IS TRANSFERRED ONLY AS 
FAST AS THE DRIVER REQUESTS IT. 
(CRT TERMINAL OR LINE PRINTER) 
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SYNCHRONOUS 
DRIVERS 



►SYNCHRONOUS DEVICES 
DO NOT WAIT FOR 
DATA TRANSFER 
ACKNOWLEDGEMENT FROM 
THE COMPUTER. 



► IF THE DRIVER DOESN'T 
KEEP UP, DATA IS LOST. 




► SINCE THE DEVICE KEEPS RUNNING ONCE IT HAS BEEN 
STARTED, DCPC SHOULD BE USED. 
(MAGNETIC TAPE OR DISC) 
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STANDAFD PTE DRIVEFS 



TWO SECTIONS 

INITIATION 

CONTINUATION/COMPLETION 

INTERFACE WITH SYSTEM MODULES 

$CIC 

IOC 



USF DATA AREAS 

EQUIPMENT TABLE 

SYSTEM BASE PAGE COMMUNICATION AREA 



NORMALLY OPERATE VITH INTERRUPT SYSTEM OFF 
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UNBUFFERED EXEC READ 
REQUEST FLOW 



OMT (RTE IV ONLY 



to 

o 

I 



INItKHUCI 




bUBCHANNLL 

Function 

AUDRESS. 
LENGTH 

tQT ENTRY 

number 
subchannel 



AUOFfFSS 



DM I VI H MAP 
St I UP 
INFORMATION 



EOT tNTHV 



OMT IRTE1V ONLVJ 



DHIVEH 

CONTINUATION/ 

COMPLETION 



EOT ENTRY 

NUMBER 



DfllVER MAP 

SFTUf 

INFORMATION 



I 



INITIATE KO 



| TFtANSF ER j ''CONTINUE 

I COMPLETE ' TRANSFER' 1 



DRIVER 

INITIATION 
SECTION 



"INTERRUPT 

<« 



CONTROLLER 



DATA READY 



r 



WORD 



10 



11 



12 



13 



14 



15 



EQT 



CONTENTS 



15 



<A> 
D 



14 ' 13 ' 12 | 11 ' 10 ' 9 



8 ' 7 ' 6 



5 ' 4 f 3 I 2 



I/O REQUEST LIST POINTER <C> 



DRIVER "INITIATION" SECTION ADDRESS <A 



DRIVER "CONTINUATION/COMPLETION" SECTION ADDRESS <A> 



<B> 

B 



AV <F> 



<E> 

P 



<E> 

S 



<c> 

T 



SUBCHANNEL #<C> 



EQUIPMENT TYPE CODE <A> 



I/O SELECT CODE # <A> 



STATUS <E> 



CONWD (CURRENT I/O REQUEST WORD) <C> 



REQUEST BUFFER ADDRESS <C> 



REQUEST BUFFER LENGTH <C> 



TEMPORARY STORAGE <D> OR OPTIONAL PARAMETER <C > 



TEMPORARY STORAGE <D> OR OPTIONAL PARAMETER <C > 



TEMPORARY STORAGE FOR DRIVER <D> 



TEMPORARY STORAGE QR EQT EXTENSION SIZE, 



FOR DRIVER <D> 



IF ANY<A> 



TEMPORARY STORAGE QR EQT EXTENSION STARTING 
FOR DRIVER <D> ADDRESS, IF ANY <A> 



DEVICE TIME-OUT RESET VALUE <B> 



DEVICE TIME-OUT CLOCK <C> 



WHERE THE LETTERS IN BRACKETS «» INDICATE THE NATURE OF EACH DATA ITEM, AS FOLLOWS: 

<A> = FIXED AT GENERATION TIME (OR, FOR RTE-IV, AT RECONFIGURATION TIME); 
NEVER CHANGES. 

<B> = FIXED AT GENERATION TIME (OR, FOR RTE-IV, AT RECONFIGURATION TIME); 
CAN BE CHANGED ON-LINE. 

<C> = SET UP OR MODIFIED AT EACH I/O INITIALIZATION. 

<D> - AVAILABLE FOR USE AS TEMPORARY STORAGE BY DRIVER. 

<E> = CAN BE SET BY DRIVER. 

<F> = MAINTAINED BY SYSTEM. 



AND WHERE: 

R 
I/O REQUEST LIST POINTER 

D 
B 

P 
S 

T 

SUBCHANNEL # 



= (RESERVED FOR SYSTEM USE) 

= POINTER TO LIST OF REQUESTS QUEUED UP ON THIS EQT 
ENTRY. FIRST ENTRY IN LIST IS CURRENT REQUEST IN 
PROGRESS; ZERO IF NO REQUESTS. 

- 1 IF DCPC REQUIRED 

= 1 IF AUTOMATIC OUTPUT BUFFERING USED 

= 1 IF DRIVER IS TO PROCESS POWER FAIL 

= 1 IF DRIVER IS TO PROCESS TIME-OUT 

= 1 IF DEVICE TIMED OUT (SYSTEM SETS TO ZERO 
BEFORE EACH I/O REQUEST) 

= LAST SUBCHANNEL ADDRESSED 
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STRUCTURE OF EQT WORD #6 
AS SET BY RTE 



BIT POSITION 



15 



14 



13 



12 



11 



10 



lORIGINAL COIMWD IN EXEC CALL' 

I I 



FUNCTION CODE 



LOGICAL UNIT 



AS MODIFIED BY RTE 



FUNCTION CODE 



00 = STANDARD CALL 

01 = BUFFERED CALL 
11 = CLASS CALL 



-►01 = READ CALL 

10 = WRITE CALL 

11 = CONTROL CALL 
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BASE PAGE COMM. AREA CONTENTS 



OCTAL 
LOCATION 


CONTENTS 


DESCRIPTION 


• 






01650 


EQTA 


Address of Equipment Table (EQT) 


01651 


EQT# 


Number of EQT entries 


01652 


DRT 


Address of Device Reference Word 1 Table 


01653 


LUMAX 


Number of logical units (in Device Reference Table) 


01654 


INTBA 


Address of Interrupt Table 


01655 


INTLG 


Number of Interrupt Table entries 


01656 


TAT 


Address of Track Assignment Table (disc-based systems only) 


01657 


KEYWD 


Address of keyword block 


01660 
01661 
01662 
01663 
01664 
01665 
01666 
01667 
01670 
01671 
01672 


EQT1 
EQT2 
EQT3 
EQT4 
EQT5 
EQT6 
EQT7 
EQT8 
EQT9 
EQT10 
EQT11 


> 


Addresses of first 1 1 words of current EQT entry 
(see location of 01 771 for last 4 words) 


01673 


CHAN 


Current DCPC Select Code (6 or 7) 


• 
• 






01717 


XEQT 


ID segment address of current program 


• 






01737 


DUMMY 


I/O channel of privileged interrupt card (0 if none) 


• 






01770 


MPTFL 


Memory Protect On/Off (0/1 ) flag. 


01771 
01772 
01773 
01774 


EQT12 
EQT13 
EQT14 
EQT15 


■ 


' Addresses of last 4 words of current EQT entry 
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WHAT HAPPENS WHEN A PROGRAM CALLS YOUR DRIVER? 



AN EXEC CALL IS MADE TO YOUR LU (CAUSES MEM. PROTECT VIOLATION) 



\ 



THE RTE EXEC IS ENTERED AND INPUT-OUTPUT CONTROL (IOC) CALLED 



I 



THE LU IS TRACED TO AN EOT AND ALL 15 ADDRESSES PUT IN BASE PAGE 




SET EQT5 AND EQT4 VALUES 
INTO PARAMETERS IN EXEC CALL 



I 



RETURN 



DEVICF. \ YES 

DOWN OR y- ► PUT PROGRAM IN WAIT LIST 

BUSY 



I 



RETURN 
SYSTEM ROUTINE DRIVR CALLED, A & B REGISTERS MEANINGLESS 





IS DCPG \VES°CPC CHANNEL N0 SETAVA|LB|TS 
REQ >^** AVAILABLE ► IN EQT5 TO 3 



I 



YES 



I 



ASSIGN DCPC CHAN. 
PUT CHAN IN 
BASE PAGE 



RETURN 



MAP DRIVER INTO DRIVER PARTITION (UNLESS IN SPA) USING THE DRIVER 
MAPPING TABLE. PASS ALL PARAMETERS TO EOT, SET EQT14 INTO EQT15 
TO START TIMEOUT CLOCK AND CLEAR TIME-OUT BIT IN EQT4 



I 



LOAD A RF.G WITH JELLtT CODE FROM EQT4, LOAD B WITH INITIATOR ADDRESS 



I 



CALL INITIATOR BY DOING JSB B, I (SYSTEM MAP) 
OR UJR I (USER MAP) 
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RTE DRIVER INITIATION SECTION 



20-14 







DO POWER 




( ,.„ ) 


FAIL 
RECOVERY 




♦ 




T YES 




CONFIGURE I/O 
INSTRUCTIONS 
FOR DEVICE'S 
CONTROLLER 


^/POWERS. 

^./ FAIL \ 

'S.RECOVERY/ 






NO 










/"requests. 
\code legal/ 


NO 


(A) = 1 OR 2, 
REJECT 
CODES 


1 






I YES 






/'DEVICE&V no 
^CONTROLLER'S-— —► 
S^OPERABLE &/ 
\READY/ 


(A) = 3 

REJECT 

CODE 




1 YES 




1 




INITIALIZE 
OPERATING, 
CONDITIONS 

FLAGS, ETC. 




RETURN 
TO IOC 




1 




i 


I 




SET BUFFER 

ADDRESS, 

LENGTH, MODE, 

ETC. FOR 

TRANSFER 






. \ . 






/ ACTIVATE / 
/ DEVICE'S / 

/controller/ 




1 










OPTIONALLY 

SET DEVICE'S 

CONTROLLER 

TIME-OUT 

CLOCK (EOT 15) 


-~ 


(A) REGISTER 
= 4OR0 

® 




(hp) IF A-4SETB 


= TRAI\ 


SMISSION 


LOG 





DRIVER RULES FOR 
INITIATOR RETURN 



i 'I 
COMMUNITY CHEST | 

RETURN TO JAIL, 'j 
DO NOT PASS GO. ' 
DO NOT COLLECT $200. 



SET THE A-REGISTER TO INDICATE INITIATION OR 
REJECTION 



A = 


OPERATION INITIATED 


= 1 


READ OR WRITE ILLEGAL 


= 2 


CONTROL REQUEST ILLEGAL 


= 3 


EQUIPMENT NOT READY 


= 4 


IMMEDIATE COMPLETION 


= 5 


DCPC CHANNEL REQUIRED 


= 6-99 


PROGRAM MAKING I/O REQUEST 




IS ABORTED & MESSAGE PRINTED 


6-59 


HP DRIVERS 


60-99 


USER WRITTEN DRIVERS 
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ON RETURN FROM YOUR DRIVER, WHAT HAPPENS? 




SET AVAIL BITS IN EQT5 TO 2 
TO INDICATE DEVICE BUSY 



NO 



CLEAR TIMEOUT WORD (EOT 15) 



I 



SET (A) = 

(B) = EQT5 



NO 



t 




RETURN 

YES CLC AND STF ON APPROPRIATE 
SELECT CODE 
INT TBL SET TOO 



(PAGE 20-13) 



SET AVAIL BITS TO 1 

TO INDICATE DEVICE DOWN 



I 



PRINT "I/O ERROR NR EOT #XX' 



t 



PUT PROGRAM INTO WAIT LIST 




NO 



I 



(MUST BE 4) 



-► RETURN 



PRINT " I007 ERROR" AND ABORT PROGRAM 



RETURN 
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$CIC ENTERED 



WHAT DOES $CIC 

INTERRUPT SYSTEM IS DISABLED DO FOR YOU: 



\ 



I 



REGISTERS AND CURRENT P-COUNTER SAVED 
IN EXECUTING PROGRAMS ID SEGMENT 



I 



CENTRAL INTERRUPT REGISTER EXAMINED 



\ 



FLAG CLEARED ON INTERRUPTING SELECT CODE 



1 



MPTFL SET TO 1 MEANING MEM. PROTECT OFF 




YES SET CONTROL ON SPECIAL CARD 
TO HOLD OFF LOWER PRIORITY 
INTERRUPTS 



I 



NO 



CLEAR CONTROL ON BOTH DCPC CHANNELS 
TO PREVENT COMPLETION INTERRUPTS 



I 



-*- 




RE-ENABLE INTERRUPT SYSTEM 



GO TO MEMORY PROTECT 
VIOLATION PROCESSING 



GO TO TBG PROCESSING 



THEN IT MUST BE A DEVICE INTERRUPT 
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EXAMINE CORRESPONDING 

INTERRUPT TABLE LOCATION 

THAT MATCHES INTERRUPTING 

SELECT CODE. 




ILLEGAL INTERRUPT, PRINT 
** MESSAGE AND RETURN 



SCHEDULE PROGRAM 



WRITE ADDRESS OF WORDS 

1 THRU 15 OF APPROPRIATE 

EOT INTO BASE PAGE 



1 



SET APPROPRIATE MAP 



J 



WORD 14 OF EOT WRITTEN INTO 

WORD 15 TO START TIME-OUT 

COUNTING 



I 



(A) = INTERRUPTING SELECT CODE 

(B) = DRIVER COMPLETION ADDRESS (EOT #3) 



I 



CALL DRIVER COMPLETION 
SECTION I.E..JSBB.I 



WHAT DOES $CIC DO FOR YOU (CONT'D) 
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RTE DRIVER COMPLETION SECTION 




CONFIGURE I/O 
INSTRUCTIONS 
FOR DEVICE'S 
CONTROLLER 




TRANSFER NEXT 

DATA ITEM, 

UPDATE 

INDEXES, 

FLAGS, ETC 



NO 



TRANSFER 
BY DCPC 



NO 



END OF 
OPERATION 



YES 



SET EQT15 
= 




















DO TIME 
OUT 

PROCESSING 






RETURN 

TO 

P + 2 


v YES 






1 1 


^/DEVICE^w 
^CONTROLLERS 


OPTIONALLY 
SET DEVICE'S 
CONTROLLER 

TIME-OUT 
CLOCK (EQT 15) 


w INTERRUPT . 

^xrequired/ 


' 


' 


| NO 






^.n^^^^etryX^ 

S^RANSFEry^\R EQUIRED /^* 


RE-INITIALIZE 
CONDITIONS 



OPTIONALLY 

SET DEVICE'S 

CONTROLLER 

TIME OUT 

CLOCK (EQT 15) 



RETURN 

TO 

P + 2 





YES 




NO 

1 


NO 


UPDATE 

STATUS IN 

EQT (5) 


1 


' 








< 














(B) = # 
WORDS OR 




(A) = 




CLEAR 
DEVICE'S 




RETURN 

TO 

P+1 


CHAR/i 
TRANSI 


kCTERS 
: ERRED 




CC 


DE 




CONTR 
CON1 


OLLER 
fROL 
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RTE DRIVERS MUST INDICATE TO THE 
EXECUTIVE WHEN TRANSFER IS COMPLETE. 
THIS IS ACCOMPLISHED BY EXITING THE DRIVER 
IN ONE OF TWO WAYS 



DRIVER 
RETURN 
TO RTE 

l. P+ 1 
M. P + 2 




ACTION 



COMPLETION RETURN FROM C.nn 



CONTINUATION RETURN FROM C.nn 



TWO WAYS TO RETURN FROM 
THE COMPLETION SECTION 
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DRIVER RULES FOR 
CONTINUATION 

RETURN 



3iK*\ 
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DRIVER RULES FOR COMPLETION RETURN 



• CLC ON DEVICE 

• PUT COMPLETION STATUS IN A-REGISTER 

(A) = FOR SUCCESSFUL COMPLETION 
= 1 DEVICE NOT READY 
= 2 END OF TRANSMISSION (UNEXPECTED) 
= 3 TRANSMISSION PARITY ERROR 
= 4 DEVICE TIME-OUT 

• NOTE: (A) #0 PRODUCES AN ERROR MESSAGE ON 
THE SYSTEM CONSOLE. 

STATUS IN A ERROR MESSAGE 

1 I/O NR En Ln Sn 

2 I/O ET En Ln Sn 

3 I/O PE En Ln Sn 

4 I/O TO En Ln Sn 

• PUT THE TRANSMISSION LOG IN THE B-REGISTER 

• MODIFY STATUS BITS THROUGH 7 OF EOT WORD 5. 




4" 
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WHAT DOES $CIC DO 
AFTER YOUR DRIVER FINISHES? 



ON RETURN FROM 
YOUR DRIVER 



P+1 

COMPLETION 



RESTORE USER MAP 



1 



P+2 
CONTINUATION 



RESTORE USER MAP 



I 



I 



CLEAR EOT 15 - TIMEOUT WORD 



$IRT 




YES CLEAR DCPC CHANNEL 

► CLC & STF 

INT TBL SET TO 



-*- 



I 



EXAMINE EQT1 AND SCHEDULE 
ANY WAITING PROGRAM 




NO 



OUTPUT ERROR MESSAGE 

NR - NOT READY, ET - END OF TAPE 
PE -PARITY ERROR, TO -TIME OUT 



CLEAR BUSY BIT 
IN EQT5 

I 

$XEQ 



I 



$XEQ 



I 



$IRT 



I 



$IRT 
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$CIC RETURN SEQUENCE 
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$IRT 



I 



RESTORE INDEX 
REGISTERS 



I 



RESTORE E AND 
REGISTERS 



1 



TURN OFF 

INTERRUPT 

SYSTEM 



\ 



SETMPTFLTO0 ■*» 

MEMORY PROTECT IS ON 




YES CLC AND SET FLAG 
^ON PRIV. CARD 



I 



SET CONTROL ON DCPC CHANNELS 
IF BIT 15 IN INT. TABLE SET 

RESTORE A&B 
REGISTERS 



\ 



TURN ON INTERRUPT SYSTEM 

T 
TURN ON MEMORY PROTECT 



I 



ENABLE USER MAP & RESUME 
INTERUPTED PROGRAM OR NEWLY 
SCHEDULED PROGRAM 



** STANDARD RTE DRIVER EXAMPLE ** 



0fc>01 


0003 


1004* 


0005* 


0006 


0007* 


0008* 


0009* 


0010* 


0011* 


0012* 


0013* 


0014* 


001b* 


0016* 


0017* 


0018* 


0019* 


0020* 


0021* 


0022* 


0023* 


0024* 


002ft* 


0026* 


0027* 


0020* 


002»* 


j03i* 


0031* 


0032* 


0id33* 


00,34* 


0035* 


0036* 


0037* 


0036* 


0W3«* 


fitiAv* 


0041* 


004*!* 


0043* 


0044* 


404b* 


0046* 


0047* 


004(4* 


004y* 


0050* 


0051* 


0052* 


0053* 


0034* 


1055* 


J05O* 


0057* 



ASMB,L 
00000 NAM DVR70 ** STANDARD RTE DRIVER EXAMPLE ** 



ENT I, 70, C. 70 



DRIVER 70 OPERATES UNDER THE CONTROL OF THE I/O CONTROL (IOC) 

AND THE CENTRAL INTERRUPT CONTROL CCIC) MODULES OF RTE, 

THIS DRIVER IS RESPONSIBLE FOR CONTROLLING OUTPUT 

TRANSMISSION TO A 16 BIT EXTERNAL DEVICE. 

1.70 IS THE ENTRY POINT FOR THE *INITIATIDN* SECTION 

AND C.70 IS THE ENTRY POINT FOR THE *CONTINUATION/COMPLETION* 

SECTION. 

NOTE THAT THIS DRIVER DOES NOT PROCESS TIME-OUTS OR 
POWER FAIL. THESE PROCEDURES ARE LEFT ENTIRELY UP TO 
THE SYSTEM, 

REMEMBER THAT RTE SETS THE ADDRESSES OF EACH WORD OF 

THE 15 WORD EOT ENTRY FOR THE OEVICE BEING SERVICED INTO 

THE BASE PAGE COMMUNICATIONS AREA ON EACH ENTRY TO THE 

DRIVER, 

THIS DRIVER REFERENCES THESE ADDRESSES THROUGH VARIABLES 

EOT1 THROUGH EQT15. 

********************** 

* INITIATION SECTION * 
********************** 

THE INITIATION SECTION IS CALLED FROM I/O CONTROL (IOC) TO 
INITIALIZE A DEVICE AND INITIATE AN OUTPUT OPERATION 

THE CALLING SEQUENCE FOR THE INITIATION SECTION ISl 

(SET A ■ SELECT CODE OF I/O DEVICE) 
P JSB 1.70 
P + l (RETURN POINT) 

ON RETURN, A REGISTER INDICATES STATUS, AS POLLOWSl 

A « 0, OPERATION SUCCESSFULLY INITIATED 
A NOT 0, OPERATION REJECTED FOR THE FOLLOWING 
REASON! 

A ■ 1 ■ ILLEGAL READ REQUEST 
A « 2 « ILLEGAL CONTROL REQUEST 

(NOTE, HOWEVER, THAT A "CLEAR" CONTROL REQUEST FROM THE 
SYSTEM WILL BE PROCESSED BY THE DRIVER, AS REQUIRED.) 

*********************************** 

* CONTINUATION/COMPLETION SECTION * 
*********************************** 

THE CONTINUATION/COMPLETION SECTION IS CALLED BY CENTRAL 
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*w Si AMDAHL) kit OklvER EXAMPLE ** 



A V t> 9 * 

JH61* 
^ b 2 * 
v) tf t> i * 

^ vj o <* * 

n)Wb7* 
(Mb** 
v9 k b y * 
&V>'7 v." * 
k3'/.;/1* 

^ i V A * 
v) «' / a * 
AW/ 5* 
At/b* 

Av>7#* 
AM/ 9* 

4 tf 8 n * 

t^i ►■' 3 a * 

<3v'o>}* 
/H ,-s 4 * 



INTcKkUPl CunTkUL (CIO TO CONTINUE Ok COMPLETE AN OPERATION WHEN 
AM lNlEk*UPT IS DETECTED ON' The DEVICE 

THE CALLING SEQUENCt FOR THE COMPLETION SECTION IS» 

(SET A = SELECT COOE OF I/O UEVICE) 
P J SB t: . 7 '/3 
P+l COMPLETION RETURN 
?*2 CONTINUATION RETORN 

UN *ETUNN, A & b REGISTERS INUICATE STATUS, AS FOLLOWS: 

ON A COMPLETION RETURNS 

A * •?, SUCCESSFUL COMPLETION, *ITH 

rt s NUMBER OF WORDS TRANSMITTED 

A = 2, TRANSMISSION EkROR OETfcCTED 

On A CONTINUATION RETURN, THE REGISTERS ARE 
MEANINGLESS 

RtCOKO FURMmT: 

THIS DRIVE* PKOVIOES A 16 HIT BINARY WORD 
TRANijFtK ONI. v. 
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** STANDARD DRIVER - IN1TIATIUN StCTION ** 

ki & 6 * 

0^87* ********************** 

M>6* * INITIATION SECTION * 

d089* ********************** 

01*90* 

0*>91 ^(riOidid 000000 1.70 NOP ENTRY FROM IOC 

0092* 

0093 00001 016100R JSB SETIO CONFIGURE I/O INSTRUCTIONS FOR DEVICE 

0M94* 

0095 00002 161665 LDA EQT6,I GET CONTROL WORD OF REQUEST, AND 

0096 00003 012115R ANO "B3 ISOLATE THE REQUEST TYPE 
13^97* 

0098 00004 052116R CPA «B1 IF REQUEST IS FOR INPUT 

0»)99 00005 126000R JMP 1,70,1 THEN REJECT IT (A ■ 1 ■ ILLEGAL READ) 

010m 000*16 BS2U7H CPA *B2 IF REQUEST IS FOR OUTPUT 

01/1 00007 026317* JMP D,Xt THEN GO PROCESS WRITE REQUEST 

0102* 

0103* CONTROL REQUEST, CHECK IF IT IS A "CLEAR" CONTROL REQUEST 

0104* IF 80, ASSUME IT WAS ISSUED BY SYSTEM, CLEAR DEVICE, AND RETURN 

0105* 

01*0 00010 161665 LOA EQT6,I ACCESS CONTROL WORD 

0107 00011 012120R AND »B3700 ISOLATE SUBFUNCTION 

0106 00012 P02302 SZA "CLEAR" RfcQUFST? 

01*9 00013 02C015R JMP REJCT NO, SO REJECT REQUEST AS ILLEGAL 

0110* 

0)U 00014 1*6700 1.0 CLC SC YES, CLEAR DEVICE AND RETURN 
3112* 

113* REQUEST ERROR - CAUSE REJECT RETURN TO IOC 
,11" 

411ft »:0015 *r>?\\7H REJCT LOA sB2 SET A * 2 FOR ILLEGAL CONTROL REQUEST 

011ft 00016 lfcftifWwti JMP 1.70,1 ANO RETURN (A ■ 2 « ILLEGAL CONT. REG.) 

0117* 

0118* hKirt hEiJUtST PROCESSING 

1 1 U * 

012,1 0U017 1MS6C D.X1 LDA EQT7,I GET REQUEST BUFFER ADDRESS 

0121 00020 171070 STA t U T y , 1 AND SET IT AS CURRENT ADDRESS 

01*2 00021 161667 LOA EQT8,1 GET RtQUEST BUFFER LENGTH 

0123 1*0022 003004 CmA,INA MAKE NEGATIVE AND 

0W4 0H023 171671 STA EQT10,I AND SAVE AS REMAINING BUFFER LENGTH 

0U5 00024 002002 SZA IS BUFFER LENGTH » 0? 

01fc<s 1*10023 P26031R JMP D.X3 NO, PROCESS AS USUAL 

012? 00026 062121R LDA sB4 YES, SO MAKE IMMEDIATE COMPLETION RETURN 

01*8 00027 006400 CLB SET TRANSMISSION LOG ■ INTO B 

0129 00030 126000R JMP 1.70,1 ANO RETURN (A » 4 ■ IMMED, COMPLETION) 
0130* 

0131* CALL THfr CONTINUATION/COMPLETION SECTION TO WRITE FIRST WORD 
0132* 

0130 00031 0H21HR u.X3 LOA P2 ADJUST RETURN AUORESS SO WILL 
0134 0^n32 072036R STA C.70 RETURN HERE (INITIATION SECTION) 
dloS M<*$i P26047R JMP D.X2 GO TO COMPLETION SECTION 

0136* 

0107 00034 (H. 240rf IEXIT CLA NOW RETURN TO IOC WITH 

Mab 00035 126000R JMP 1,70,1 OPERATION INITIATED (A ■ * OK) 
I3y* 
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** STANDARD r.'klvFH - CONTINUATION/COMPLETION SECTION ** 



.41* 
,*?.* 
.43* 
.44* 

43* 
,«6 

*7* 
.48 

,4y* 

.bf 

,bi 

b2 
,b.> 
S4* 

,bs 

bb 
b7 

,bB* 
,b* 

. f? 1 

,t'2* 

, O 3 
. f>4 * 

,ob 
>o 
.»■>/ 

Sf. 

w * 

/-l 

/ ) 

. /«'* 

/ 4 
/:->* 

/b* 
//* 

./<? 

/w 
. b.-i 

f 1 

*>< 

oO 

r, ti 

, * !}* 
«b 

<.7 

. *". fc 

is* 

Q i- 

'*«? 

•v >> * 

b* 



*********************************** 
* CONTINUATION/COMPLETION SECTION * 
*********************************** 



VU1036 HHfttftftf C,7fc! NOP 



Vi 11 Hi 7 016ife?fciW 

w v. i? 4 » 1 6 J 6 b tf 

tftf041 tfl2122R 

vH'!(342 «vo2/«2 

ft/043 J92t>iii47K 

tfki«44 171774 

kM0 45 H3b»')3bw 

i-iw04b 126v''3bW 



vuiiAStt lblR71 

UHitiSl tf26/)f3R 

'/ '/> tf b 2 1 b b b 7 iri 

v.)tfbo l3bb7») 

^n,i0b4 lbk-ntfl 

^i i-.i n b j l 3 r> t> 7 1 

i..'.> v-i 3 b Yil'tU'H'H- 1 

•'«ivOb7 Ik'io^- I. I 

a\- <A*\>y 1 no/tni 1.2 

-^ rft> 1 v Jr .■ 3d* 

>"' - z62 l^biMbw 



JS6 SETIO 

LOA EUT1,I 

AND *B77777 
SZA 

J*P 0.X2 

STA ElUlb,I 

ISZ C.7vi 

J MP C.70,1 



Hiri047 flk5*4lJW i>,*2 CLA 



CPA fcfJTIBiI 

JMP 1.3 

LOB EQT9,I 

161 tQT9,l 

Li< a a, i 

I S l t U T 1 , I 

NUP 

i IT A SC 

STC 5CC 

ISZ L.7k> 



CONTINUATION/COMPLETION ENTRY POINT 

CONFIGURE I/O INSTRUCTIONS 

CHECK FUR SPURIOUS INTERRUPT 

ISOLATE I/O REQUEST LIST PTR (15 HITS) 

IS A REQUEST IN PROGRESS? 

YES, GO PROCESS REQUEST 

NO, SPURIOUS 1NTERRUPT-ZER0 TIME-OUT CL* 
ADJUST RETURN TO P+2 (CONTINUATION) 
MAKt C0NTINUA1I0N RETURN TO CIC 

IP CURRENT HUFFER LENGTH » 0, 

THEN GO TO STATUS 

SECTION. (I.F., TRANSFER DONE NOW) 

GET CURRENT RUFFEK ADDRESS 

ADD 1 FOR NEXT WORD 
GtT WORD TO *E WRITTEN TO DEVICE 
INCREMENT WORD COUNT ALSO 
IGNORE P+\ SKIP IF LAST WORD 

OUTPUT wORO TU INTERFACE 
TURN uEVlCt. ON 

ADJUST wfefiiwM TU P + 2 (CONTINUATION) 
MAKt CONTINUATION RtTURN 



STAluS a ;-j i ) COMPLETION SECTION 



..wiibi U^bwo l.»s 

l ' n l-l 4 1-1 1 '<£ 1 2 ,} h 

y <ntt>t vi7v:-"i' 1 1 

u • ( ' v'i 6 h l n 1 f> b 4 

!. 1/1/10 7 i'. 1?1^4K 

/ / ;<l / 1-1,5^1 nl 

?-.'fci7l 171*>(.4 

/H>*</2 l V'*t 4j.'. ^ 

cu-: l/i / J V b 1 2 1 R 

«u-fr./4 Wb2U7R 

*■ t-> tf / b 1 b n o b 7 

.'i-. , W7b H'; f> 7 v. f 1.4 

i- -1 4 / / 1 <• •? v"' »S 1 r» 



GET STATUS *OKD FKOM DEVICE 
STRIP OFF UNUSED BITS 
SAVE IN H TEMPORARILY 
RtMuVt PREVIOUS STATUS 



LIA SC 

AND =077 

SI A b 

Li;A EQTb # I 

ANn SH1/74H0 HITS IN EOT WORD b 



10K n 

bTA fcUTb,! 

CLA 

CPH ati4 

LOA =Hi> 

LOb E0T8,I 

C.LC SC 

JMP C,7vi,I 



Ok IN NfcW dITS 

and KtSET INTO tQT WORD 5 

SF.T A s s) * OK RETURN CODE 

EkROR STATUS b IT ON? 

YfeS, StT A s 2 s ERROR RETURN 

StT B s TRANSMISSION LOG 

CLEAR DEVKfc CONTKOLLER 

MAKh COMPLETION RETURN TO CIC 
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** STANDARD DRIVfcK - SUBROUTINE SETIO ** 



019/* 

019** ******************** 

1199* * SUBROUTINE SETIO * 

0200* ******************** 

02ul* 

42(92* SUBROUTINE «SETIO> CONFIGURES ALL I/O INSTRUCTIONS IN DRIVER 

0203* 

0204 00100 000000 setio nop entry point 

0235* 

02^6 BtflfcU 032113R IOR HA COMBINE LIA WITH I/O 

4207 00102 072063R STA 1,3 SELECT CODE AND SET IN CODE 

020b* 

0*u9 00103 042125R ADA «B100 CONSTRUCT OTA INSTRUCTION 

0210 00104 072057R STA 1,1 

13211* 

0212 00105 04212OR ADA «B1100 CONSTRUCT STCC INSTRUCTION 

0213 0lfll06 H72060R STA 1,2 
0214* 

0215 0W107 032127R IOR »B4000 CONSTRUCT CLC INSTRUCTION 

0216 0inllu 072014R STA 1,0 

0217 tfiflill 072076R STA 1,4 
0216* 

0219 WW112 126100R JMP SETIO,! RETURN 
0220* 
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d 2 2 <> * 
3223* 

f~*i2tH* 

j22t>* 

4 2 i' ti * 
d 2 * > * 
'422«* 

vS2>il* 
<42t2 

V2H 

0234 

«323b* 
J2o7* 
423b 

.•i*3y« 

124e< 
42*1 
4242 
A24i 
•4244 
>1243 
v) 2 a *5 
k'2«/ 
H 2 «o 

'2i>* 

v52Dl 
•i«ir>2 

5 2 .',) 
/■ 2 ? 4 

.1 2 'J 2 * 



** STANUARD DRIVEK - DATA AKEa ** 



************* 
* UATA AWfcA * 

************* 



CQNSTANl AND STORAGt AKEA 



*i (3 k) 1 



fcj *i a wo 

i/i v 11 3 I 'A 2 !i> V / 

On 114 fie, t~ vi 34k 



A 


EQU 





6 


euu 


1 


SC 


EQU 


M 


L1A 


LIA 


H 


P2 


OEF 


IEX1T-1 



A-ktGlSTEk 
B-REGISTEk 

OUMMY I/O SELECT CODE NUMBER 

CODE FOR LIA INSTRUCTION 

RETURN POINT IN INITIATION SECTION 



** bAat RAGl COMMUNICATIONS AREA DEhlNlTIONS ** 



i;16btf 

i i \ 6 b w 
^1661 
* i«62 
wlbb3 
t A 166 4 
f. i 6 6 b 
If. 1 f> 6 6 
ip 166 7 
■,-167w 
l 1671 
f < 16 7 2 
u 17 7 1 
.1772 
-177 J 
v 17/4 



EQU 16S^B 



EUT1 
EnT2 
EUT3 

EUT4 
EQTb 
EHTb 
EQT7 
EQTb 
ECJl * 
E r J T 1 .1 
E'Ull 
EOT 12 
tl'1 id 
t f J T 1 4 
tuT It? 



EQU 
EQU 
EQU 
EQU 
EQU 
EWU 
EQU 
E Q U 
FuU 
EQU 
t't)U 
E'JU 
E U 

tuu 

E'tJU 



.♦8 
.♦9 
. ♦ 1 *'■ 
. + 11 
.♦12 
.♦13 

. + 14 
.♦IS 

.♦lb 
.♦17 
.♦lo 
.♦HI 

.+82 
,+83 
.♦84 



,,.11 
>■'■ 1 
,H,1 

.;u-i 

,: / 1 

i-.oi 
i-'fl 
,■.,1 
.-•,»1 
k'fl 



1!? 
10 

17 

2/ 
21 
2 2 
24 
24 
20 
dt) 
27 



t'tf i' 



v 1 Y, 
v: l'l 

r.3 
// 

77 

i".v 

►• i 

k '4 



v; ii 3 
HI 
,i „5 ? 
7(/H 
.jf'4 
/77 
SI7 
« ^ Vi 
1G>U 
1 .1 1" 
'■Itfti 



V)2">7 EMU 

* » NO ERRORS * T u ' A L * * * T t A S K b 7ot^924** 
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PURPOSE - DCPC TRANSFERS DATA DIRECTLY 
BETWEEN MEMORY AND HIGH 
SPEED AND/OR SYNCHRONOUS 
DEVICES. 



DCPC 



DUAL CHANNEL 
PORT CONTROLLER 



THE TRANSFER IS BEGUN BY THE INITIATOR 
PORTION OF DRIVER. OPERATION IS 
CONTROLLED BY COMPUTER HARDWARE. 
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FUNCTION OF THE 
DCPC INITIATOR 



# SETS UP DCPC HARDWARE 



*fr SPECIFIES DIRECTION OF TRANSFER 
(TO OR FROM MEMORY) 



*fr SPECIFIES WHERE IN MEMORY TO READ OR STORE DATA 



^DECIDES WHICH DEVICE SELECT CODE IS TO BE USED 



■^CONTROLS HOW MUCH DATA IS TO BE TRANSFERRED 
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DCPC CONTROL WORDS 



CONTROL WORD 1 



(DEVICE CONTROL) 



STC* 
IF 
SET 




CLC* 
IF 
SET 


(NOT USED) 


DEVICE SELECT CODE 
(BITS 5-0) 



BIT 15 



BIT 13 



CONTROL WORD 2 



(MEMORY CONTROL) 



INPUT 

IF 

SET 



MEMORY ADDRESS 



BIT 15 



CONTROL WORD 3 



(BLOCK LENGTH CONTROL) 



WORD COUNT 
(2's COMPLEMENT) 



■* 



STC 
CLC 



IF SET IN CONTROL WORD 1, DCPC WILL ISSUE 
STC FOR EACH WORD TRANSFER AND/OR CLC 
UPON COMPLETION. 
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DCPC USAGE IN 
RTE DRIVERS 



A DRIVER OBTAINS A DCPC CHANNEL FOR USE BY: 



* DCPC BIT SET IN EOT AT SYSTEM GENERATION TIME 



OR 



I THE DRIVER CAN DYNAMICALLY REQUEST A DCPC 
CHANNEL IN THE INITIATOR. 

A REG = 5 ON RETURN 
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DCPC ASSIGNMENT BY RTE 



Before calling the driver initiation section: 
CHAN is setukp on the base page 
- Words 1 and 2 of the interrupt table are setup where, 



+ + 

I DCPC Channel 1 Assignment Word I Interrupt Table Word 1 

+ + (i/o SELECT CODE 6) 

I DCPC Channel 2 Assignment Word I Interrupt Table Word 2 

+ + (i/o SELECT CODE 7) 



Where each DCPC Channel Assignment Word has the format 



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

+ + 

I F! Address I 

+ + 



Where : 



F = 1, if the driver assigned to the channel needs the 
DCPC completion interrupt (set only in systems with 
a privileged interrupt card). 

= 0, otherwise 

Address = the address of the EQT entry of the driver to which 
the DCPC channel is assigned. 

= 0, if the DCPC channel is currently not assigned. 
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DYNAMIC DCPC REQUEST 



Once the driver determines that it needs a DCPC channel for a 
request, it requests DCPC by: 



CHDCP EQU * Executes this code if DCPC required 

Access DCPC Channel Assignment Words 
Is DCPC channel 1 assigned to this driver? 
Yes, configure and initiate transfer on channel 
Is DCPC channelo 2 assigned to this driver? 
Yes, configure and initiate transfer on channel 
No. A DCPC channel is not assigned. Set 
A = 5 to request one from IOC, and return. 



- When the request is completed, the DCPC channel is returned by: 



LDA COMCD Set A = completion code determined earlier 

IOR =E100000 Set sign bit to indicate dynamic DCPC assignment 

JMP Cxnn,I Return to CIC 



EQU 


* 


DLD 


INTBA,I 


CPA 


EQT1 


JMP 


CHI 


CPB 


EQTl 


JMP 


CH2 


LDA 


= B5 


JMP 


Ixnn, I 
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DCPC COMPLETION INTERRUPT 



BOTH THE DCPC AND DEVICE CAN GENERATE 
INTERRUPTS ON COMPLETION 



IF YOUR DRIVER NEEDS ONLY A DEVICE INTERRUPT, 
CLEAR CONTROL ON THE DCPC CHANNEL AFTER 
INITIALIZATION 

NO FURTHER PROCESSING IS REQUIRED 



IF A DCPC COMPLETION INTERRUPT IS REQUIRED, 
THEN SPECIAL PROCESSING IS REQUIRED IN YOUR 
DRIVER 
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SPECIAL PROCESSING IF DCPC 
COMPLETION INTERRUPT IS 
REQUIRED 



CLF 

STC DCPCC 

CLA 

CPA DUMMY 

JMP X 

CLC DCPC 
LDB INTBA 
LDA CHAN 
CPA = D7 
INB 

LDA B,I 

IOR = B1000000 

STA B , I 

STF 

EQT * 



Disable the interrupt system 
Initiate transfer on DCPC channel 

Bypass section below if 

DUMMY ~ (non-privileged system) 

and special processing not needed. 

Clear DCPC control to inhibit DCPC 
interrupt. Set B = address of the appropriate 
DCPC Channel Assignment word in the 
Interrupt Table 

Set bit 15 of DCPC channel assignment entry 

equal to 1 as flag to system to turn DCPC 

interrupts back on later. Reenable the 
interrupt system. 

Continue processing. 
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r 



PRIVILEGED 
DRIVERS 
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WHAT IS A PRIVILEGED INTER RUPT? 



* RTE NORMALLY HAS THE INTERRUPT SYSTEM OFF WHILE 
A DRIVER SERVICES AN I/O REQUEST: 

* SOME DEVICES 

CANNOT BE DELAYED AND SHOULD HAVE THE "PRIVILEGE" 
OF GENERATING AN INTERRUPT AT ANY TIME. 



*THIS 
REQUIRES A 
FENCE. 



I/O CARD KNOWN AS A PRIVILEGED 



* THIS FENCE PHYSICALLY SEPARATES THE PRIVILEGED 
DEVICE INTERRUPTS FROM REGULAR DEVICE INTERRUPTS. 

* THE SELECT CODE OF FENCE USED IS STORED IN BASE PAGE 
LOCATION 1737 8 LABELED "DUMMY". 

* RTE OPERATES WITH AN 

INTERRUPT SYSTEM ON FOR DRIVER SERVICING BUT INTERRUPTS 
ARE HELD OFF FOR THOSE DEVICES AFTER THE FENCE. 
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r 



HOW ARE PRIVILEGED INTERRUPTS PROCESSED? 



PRIVILEGED DRIVER 

• USER PROGRAM CALLS ARE THE SAME AS ANY 
I/O CALL 

• THE DRIVER, IN GENERAL, HAS THE SAME 
STRUCTURE AS A REGULAR DRIVER PLUS 
A PRIVILEGED PORTION. 



PRIVILEGED ROUTINE 



TRAP CELL SET TO JSB XXX,I DURING 
SYSGEN. 



STANDARD PRIVILEGED 
DRIVER DRIVER 
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1 




Ixnn 


w 


Ixnn 




^ 


Cxnn 


Pxnn 






Cxnn 











r 



A 



CANNOT USE ANY FEATURE OF 



EXEC 



A 



s 



s 




45 



^ 




CANNOT USE EITHER DCPC CHANNEL. 



a 




\ 








m 




7. 



K% 



S^ 



A 



X 



*s 
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DATA 
TRANSFER 







• USE SYSTEM COMMON 










• CLASS I/O - 

SYSTEM AVAILABLE MEMORY 








• REIO- SYSTEM AVAILABLE MEMORY 




• IF THESE ARE USED, THEN YOUR DRIVER NEVER 
NEEDS TO USE MAP SWITCHING IN RTE-IV 
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PRIVILEGED DRIVER CONCEPTS 

O CALLED BY EXEC OR REIO I/O CALL 

o CALLING PROGRAM PLACED INTO I/O SUSPENSION 
o DEVICE TRAP CELL CHANGED FROM 



JSB $CIC,I TO JSB P.XX,I 



NOW RTE BYPASSED ON INTERRUPTS. 



o SYSTEM IS NOTIFIED OF COMPLETION BY: 

PRIVILEGED PORTION OF DRIVER SETS 

TIMEOUT IN EOT AND EXITS. 

ON TIMEOUT, RTE ENTERS CONTINUATOR 



o C.XX 



RETURNS TRANSMISSION LOG AND STATUS 



o SUSPENDED PROGRAM RESUMES 
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• CHECKS FOR VALID REQUEST CODE 

• SINCE DRIVER CONTROLS ONLY ONE DEVICE, CONFIGURE 
ONCE AND SET A SWITCH TO PREVENT RE-EXECUTING. 

• TRAP CELL MODIFIED ONCE 

• COUNT AND BUFFER ADDRESS SAVED WITHIN THE DRIVER 

• START DEVICE 

• RETURN 



t^ 



t o* 



***** 
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PRIVILEGED SECTION 



• ENTRY IS AUTOMATIC, BYPASSING RTE 

TURN OFF INTERRUPT SYSTEM 

• SAVE ALL REGISTERS TO BE USED 

• DISABLE DCPC INTERRUPTS 

• SAVE MEMORY PROTECT STATUS 

• SAVE DMS STATUS 

ENABLE INTERRUPT SYSTEM 

• TRANSFER DATA 
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MOKE DATA TO DE PROCESSED 



DISABLE INTERRUPT SYSTEM 



• START DEVICE 



• REENABLE DCPC COMPLETION INTERRUPT IF: 



MP WAS ON AND A STANDARD DRIVER REQUIRES 
A DCPC COMPLETION INTERRUPT. 



• RESTORE MEMORY PROTECT AND ITS FLAG 
(MPTFL) TO ITS ORIGINAL STATE 



• RESTORE REGISTERS 
• ENABLE INTERRUPT SYSTEM 

• RESTORE DMS 

• RETURN 



20-4.7, 



LAST DATA HAS BEEN PROCESSED 



• DISABLE INTERRUPT SYSTEM 

• CLC ON DEVICE 

• SET UP 10 MSEC TIMEOUT (STORE -1 IN 
EOT 15) 

• REENABLE DCPC COMPLETION INTERRUPT 

• RESTORE MEMORY PROTECT 

• RESTORE REGISTERS 

• ENABLE INTERRUPT SYSTEM 

• RESTORE DMS STATUS 

• RETURN 
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COMPLETION 
SECTION 



• ENTERED ONLY AFTER TIMEOUT 



• SET RETURN PARAMETERS IN A & B REGISTERS 



MODIFY STATUS BITS 0-7 IN EQTS 



RETURN 
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** KTt UMS PRIVILEGED DRIVER EXAMPLE ** 



00K1 
m A * 
f~10'04 
40w5 

V) fl * 

00 w 7 
00viti* 

0010* 
0(01 1* 

001 2* 
0014* 
0W14* 
4015* 
0016* 
3017* 
0k' 1 a* 
dlflltf* 
00*0* 

00*1* 

0022* 

002.3* 
0w24* 
00*5* 
•3MifS* 

00*7* 

0«<!H* 

0ki<:9* 

jW^k** 
0U31* 
a U 4 «> * 
U J <J * 
.1 e >> 4 * 
vt to .3 3 * 
f ) o *> * 
w 3 7 * 
000»* 
w ^ y * 

^ <» l£^ * 

iji 4 1 * 
4 «> * 

404.5* 

0H44* 
0w1aS)* 
4 1> 4 6 * 
ki 4 7 * 
it 4 6 * 
4M<J* 

J W .V y! * 
0Obi w 

1' b * * 



UH000 



ASMB,L»C 

NAM 
SUP 



DVVNN 



** RTE QMS PRIVILEGED DRIVER EXAMPLE ** 



ENT IXNN,CXNN 

******************************************************* 
SAMPLE RTE PRIVILEGED DRIVER DVYNN - FOR DMS SYSTEMS * 

******************************************************* 



HANDLES USER 
CONTROLLER 



PROGRAM REQUESTS TO READ FROM A PRIVILEGED 



USER PROGRAM CAULING SEQUENCE* 



J5B 
OEF 
DEF 
DEF 
OEF 

DEF 



EXEC 

* + 5 

RCOOE 

CUNwO 

BUFFR 

LENTM 



CALL EXEC 
RETURN POINT 
REQUEST CODE 
CONTROL WORD 
ADDRESS OF BUFFER 
LENGTH OF BUFFER 



(MUST BE READ REQUEST) 

(MUST BE IN SYSTEM COMMON) 



CAUT10NJ 



QNfc PRIVILEGED 
CONTROLLER 



THIS DRIVER wILL NQT *ORK WITH MORE THAN 

CONTROLLER. IF MORE THAN ONE PRIVILEGED 

EXISTS IN A SYSTEM, DVYNN MUST BE 

Kt-ASSE^bLED WITH ALL NAMES CONTAINING "NN" CHANGED SO 

THAT tACH COPY UF THE DRIVER HAS UNIQUE ENTRY POINTS. 

THEN ONfc DRIVER PER CONTROLLER MUST BE PUT 

INTO ThE SYSTEM AT GENERATION TIME, 



N U T E 



1.) 



2.) 
3.) 



fHE DESIGN OF THIS DRIVER ASSUMES ThAT THE I/O 
BUFFER rtEING PROCESSED IS LOCATED IN SYSTEM COMMON, 
ImIS CAUSES THE DRIVER TO BE ENTERED wITH THE 
SYSTE'i MAP ENABLED. THIS IS NECESSARY FOR THE 
CORRECT OPERATION! OF THE TRAP CELL MODIFICATION 
TECHNIQUE ILLUSTRATED BELOw, IN ADDITION, TMt 
BUFffcR IN SYSTEM COMMON ALLOWS THE DRIVER TU PUT THE 
DATA VALUES DIRECTLY INTO THE BUFFER, WITHOUT 
THE NEED FOR map SWITCHING 

THIS DRIVER DOES NUT PROCESS POWER FAIL INTERRUPTS. 



THIS DRIVER HOES 
FOR THE riME-UUT 
COMPLETE THE I/O 



NOT PROCESS ANY TIMf-nUTS EXCEPT 
THAT IT CREATES AS 4 MEANS TO 
KHQUEST AND RETURN TO IOC 
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** QMS PRIVILEGED DRIVER - INITIATION SECTION ** 



0tf t)4* 

0wd5* 

"1056* 

J057* 

0058* 

0059 

0060 

0061* 

0062 

0063 

0064 

0td65* 

0066* 

0*67* 

0068 

0069* 

tt 7 tf * 

0071* 

0072* 

0073* 

0074* 

0075 

0076 

M77* 

0078* 

0W79* 

0080 

0081 

10*2 

0083 

*l M 4 

00tt5 

■1 tf 8 * 

006 7 

0H86 

0089* 

0090* 

« V) 9 1 * 

0092» 

0093 

0094 
00*5 
0(rtVb* 
yi ki y 7 * 

00*6* 

3099 

0100 

0101 

'.una 

in 3 * 

,U 4 

0lab 

0iat>* 

1107 

0ltf6 

01Ili9* 



********************** 
* INITIATION SECTION * 
********************** 



00000 0KJ0000 IXNN NOP 

00001 072200R STA SCODE 



00002 066203R 

00003 006002 

00004 026020R 



LDB FIRST 

SZB 

JMP INIT 



CONFIGURE I/O INSTRUCTIONS 
00005 032217R IOR LIA 



MODIFY TRAP CELL 

00006 060000B 
01.3007 172200R 

SAVE EQT ADDRESSES 



LDA SJSB 
STA SCODE,! 



PI0010 
00011 

00012 
k)0@13 
0UB14 
00015 



H61774 

072215R 

M61663 

072214R 

P61660 
?72213R 



LDA 
STA 
LDA 
STA 
LDA 
STA 



EQT 15 

EQ15 

EQT4 

EQ4 

EQT1 

EQ1 



00^16 0024M 
00017 072203K 



CLA,INA 
STA FIRST 



INITIATION SECTION ENTRY POINT 
SAVE SELECT CODE OP CONTROLLER 

ACCESS FIRST TIME THROUGH FLAG 
IS THIS THE FIRST TIME THRU? 
NO, SO SKIP CONFIGURATION CODE 



CREATE LIA INSTRUCTION 



SfcT TRAP CELL TO 

JSB SJPNN,I (SJPNN ■ ADDR OF PXNN) 



SAVE E0T15 

EQT 4 

AND EQT1 
ADDRESSES 

SET FLAG TO PREVENT CONFIGURING ON 
SUBSEQUENT INITIATIONS 



CLEAR THE "OLIVER PROCESSES TIME-OUT" BIT TO ALLOW 
NORMAL TIME-OUT OPERATION 



00020 161663 INIT 

00021 012221R 

00022 J71663 



LDA EQT4,I 
AND SB167777 
STA EQT4,I 



CHECK THE REQUEST CODE 



00023 101665 
01/1024 '/H2222R 

00025 052223R 

00026 026041R 

00027 052222K 

00030 026033R 

00031 j-102404 

00032 126000R 



LDA EQT6,I 

AND aB3 

CPA »B1 

JMP PROC 



CPA 
JMP 



«B3 
CNTRL 



CLA, INA 
JMP IXNN, I 



ACCESS EQT *0R0 4 

CLEAR BIT 12 

AND RESET EQT WORD 4 



ACCESS REQUEST CODE 

ISOLATE REQUEST TYPE 

READ REQUEST? 

YES, GO PROCESS READ REQUEST 

CONTROL REQUEST? 

YES, GO PROCESS CONTROL REQUEST 

NO, SO REJECT AS ILLEGAL WRITE REQUEST 
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** QMS PRIVILEGED DRIVER • INITIATION SfcCTION ** 



CONTROL REQUEST. CHECK IF IT IS A "CLEAR" CONTROL REQUEST 

II- SO, ASSUME IT "AS ISSUED BY SYSTEM, CLEAR DEVICE, ANO RETURN 

010033 161665 CNTKL LOA EQT6,I ACCESS CONTROL WORD 

00034 012224R AND =63700 ISOLATE SUBFUNCTION 

00035 002002 SZA "CLEAR" REQUEST? 

00036 026037R JMP REJCT NU, SO REJECT AS ILLEGAL CONTROL REQUEST 



EXECUTE CODE TO CLEAR CONTROLLER 



00/37 062225R REJCT LDA «B2 

0*040 126000R JMP IXNN,1 

SET UP FOR THE DATA TRANSFER 

00341 I616b7 PROC LDA EGT8,1 



00042 

00*143 
00344 
00045 
0H046 
00447 



i*03004 

0722H1R 

002021 

6;26037R 

1616fi6 

072202R 



CMA, INA 
STA CVCTR 
SSA,RSS 
JMP REJCT 
LDA EQT7,I 
STA DAPTR 



REJECT AS ILLEGAL CONTROL REQUEST 



ACCESS * UF CONVERSIONS REQUIRED 

NEGATE FOR CONVERSION COUNTER 

AND SAVE 

REJECT IF 

NUMBER <0 

SAVE DATA BUFFER ADDRESS 

FUR PXNN 



INITIATE A REaD AND RETURN 



0M&0 fclOWMR JSB READ 

WnirfSi ln.J7vi/i 1,1 STC SC,C 
0vii5>2 126000R JMP IXNN,I 

SUHHOUTINE TO INITIATE A READ 

0¥v153 t*000fr-0 READ NOP 



START A READ 
ENCODE DEVICE 
RETURN TO IOC 



ROUTINE CONTAINING 

CONFIGURED I/O 

INSTRUCTIONS TO 

SET UP THE DEVICE 

TO INITIATE ONE READING 



01/)O4 126^S3R 



JMP READ, I 
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** OMS PRIVILEGED DRIVER - PRIVILEGED SECTION ** 



0150* 

0151* 

0152* 

J153* 

MSA* 

0155* 

(9156* 

0157 

0156* 

0159 

9160* 

0161 

0162 

0163* 

0164 

0165 

0166 

0167 

0166 

0169 

0170 

0171 

0172 

0173* 

0174 

0175 

0176 

0177 

1176* 

0179 

■*1>JU* 

diai* 

0182* 

01b3 

4164 

0185 

01tfo 

0187* 

0168 

0109 

0190 

0191* 

0192* 

0193* 

0194 

0i9b* 

al9b* 

A197* 

41 9o* 

0199 

4200 

.1210 1 

«M;42 

1203* 

J205 



********************** 
* PRIVILEGED SECTION * 
********************** 



SAVE STATE OF COMPUTER AT INTERRUPT 



00055 000000 PXNN 

00050 103100 

00057 106706 
00060 106707 



00061 

0W062 
00063 
00064 
00065 
00066 
0B067 

00071 

00073 



072204R 

H76205R 

001520 

102201 

002004 

072206R 

105743 

105753 

105714 



00075 061770 

00076 H72212K 
9itt%77 M02404 
\A\fi\\A\C 1*71770 

0y»l01 1/2100 

ChtiCK FOR SPUR 

00102 162213R 

00103 012226R 
£t*104 002002 

00105 0261 UK 

00106 103100 
01*107 107700 
0M110 026121R 



NOP 

CLF 

CLC 6 
CLC 7 

STA ASV 

STB BSV 

ERA,ALS 

SOC 

INA 

STA EUSV 

STX XSV 

STY YSV 

SSM DMSTS 

LDA MPTFL 
STA MPFSV 
CLA,INA 
STA MPTFL 



STK 
lOUS INTERRUPT 



EQ1,I 
*&77777 



LDA 
AM) 
SZA 
JMP PREAO 



1.2 



CLr 
CLC SC,C 
JMP EXIT 



PROCESS READ REUUEST 



00111 



PREAO EOU * 



0W111 172202R 

00112 H3B201R 

00113 0020V 1 

00114 026164R 



00 115 
00116 



036202R 
C16053R 



STA DAPTR,I 

ISZ CVCTR 

RSS 

JMP DONE 

ISZ OAPTR 

JS6 READ 



PRIVILEGED SECTION ENTRY POINT 

TURN OFF INTERRUPT SYSTEM 

TURN OFF DCPC COMPLETION INTERRUPTS 

SAVE REGISTERS 



SAVE X REGISTER 
SAVY Y REGISTER 
SAVE DYNAMIC MAPPING SYSTEM STATUS 

SAVE OLD MEMORY PROTECT FLAG 

SET MEMORY PROTECT FLAG TO OFF 
SINCE MEMORY PROTECT IS NOW OFF 

TURN INTERRUPT SYSTEM BACK ON 



ACCESS REQUEST LIST POINTER WORD 
ISOLATE REQUEST LIST POINTER 
IS A REQUEST IN PROGRESS? 
YES, GO PROCESS INTERRUPT 

NO, TURN OFF INTERRUPT SYSTEM 

RESET CONTROLLER, ANO 

IGNORE SPURIOUS INTERRUPT BY RETURNING 



LUAD IN DATA FROM DEVICE 

VIA CONFIGURED I/O INSTRUCTIONS 



STORE WORD IN DATA BUFFER 

IS THIS THE LAST CONVERSION? 

NO 

YES, GO SET UP TO TERMINATE CALL 

NO, SET UP FOR NEXT CONVERSION 
INITlATt IT 
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*• QMS PRIVILEGED DRIVER - PRIVILEGED SECTION ** 



424b* 

' 1246* 
d24>> 
«U'» 
4211 
4212* 
4213 
4214 

421b* 

4217 

4210 

42 19 

422f 

4221 

422i> 

422.i 

4224 

4226* 

3226 

4227 

4226 

422* 

423ki 

420 1 

A 2 A i * 
Udl 
423b 
42»>b 

,3<so<>* 

420* 

-32 4t" 

/)2«Jl 

424<f 

42flo* 

4244* 

^!2'«3« 

tf24o* 
424/* 
424H* 

.•1 2 4 9 * 

42 5n* 

420 1 

42Si- 

4 20 

4234* 

4253* 

42bfr* 

425/ 

426^ 

123^ 

J26^ 

4201 



RESTORE MACHINE TO ORIGINAL STATE ON INTERRUPT 

(4 *- ■ 1 1 7 143104 CLF 4 TURN OFF INTERRUPT SYSTEM TEMPORARILY 



4*124 143744 1, 3 STC SC,C 



4H121 W622J2R 
(9^122 002442 
44123 426134R 



EXIT 



LDA MPFSV 

3ZA 

JMP EXITl 



4i'l24 
0vU25 
4i'126 
0^127 
41" 134 
4^131 
44132 
41*133 



465b54 

1644^1 
442"J24 
l«27ub 
*>46444 
164^41 
1*1*2424 
1427167 



LOU 
LOA 
SSA 
STC 
1Mb 
LDA 
SSA 
STC 



INTBA 
B,l 



B,l 



ENCODE DEVICE 

ACCESS PREVIOUS STATE OF MEMORY PROTECT 

WAS MEMORY PROTECT ON? 

NO, SO DO NOT TURN ON OCPC INTERRUPTS 

YES, TURN DCPC COMPLETION INTERRUPTS 
BACK ON IF THEY WERE ON INITIALLY, 
ON/OFF STATUS IS INDICATED BY BIT 15 
OF EACH DCPC ASSIGNMENT WORD IN THE 
INTERRUPT TABLE 



4k'134 f,62246R EX1T1 LDA EOSV 



Mir 135 
fin 136 
e«;137 
0>"14H 
4,141 
m.143 



143101 

04*^36 

1*2141 

066245R 

1 «,i 5 7 4 £» 

14676b 



4v 145 P62212P 

V*\Ab ki7l77V" 

(i ,i 14 7 n v. 2 n tf 2 

i/nilbi,:. ki2bl57K 

vuilbl rt)22i/.4K 

v v 1 b 2 1421 1' v. 

Vi.'l33 JH'^/irlb 

'--■' 164 ltfb/ib 



CLO 

SLA,fcLA 
STF 1 

LOB BSV 
LDX XSV 
LOY YSV 

LDA MPESV 

STA MHTFL 

SZA 

JMP f:: X I T 2 



RESTORE E AND REGISTERS 



RESTORE B-REGISTER 
RESTORE X REGISTER 
RESTORE Y REGISTER 



RESTORE MEMORY 

IN bASE PAGE, 

WAS MEMORY PRUTECT 

NO 



PROTECT FLAG 

ON AT INTERRUPT? 



LUA 
STF 
STL 
J*S 



ASV 
4 
5 
UMSTS 



YES, RESTORE A-REGISTER 

TURN ON INTERRUPT SYSTEM 

SET MEMORY PROTECT ON 
PXNN,I RESTORE OMS STATUS AND RETURN 
(.NOTES EXECUTION OF A "JRS" 
INSTRUCTION AFTER TURNING THE 
MEMORY PROTECT FENCE ON IS 
ALLOWED ONLY IF THE SYSTEM MAP 
IS CURRENTLY ENABLED. THIS 
DRIVER HAS BEEN DESIGNED SUCH 
THAT THIS IS ALWAYS THE CASE, 



Mil 167 V!b22?i4R 

tu-,. 164 1B21WH 

*?tlbl 1 f 5 7 1 5 



EXIT2 



LOA 
STE 
JRS 



ASV 

U 

D m S T S 



NO, RESTORE A-KEblSTER 
TURN ON INTERRUPTS 
PXNN,I RESTORE QMS STATUS 



AND RETURN 



TnJS LOUfc SETS UP TrtE TIME OUT TO COMPLETE THE CALL 



i/"- 164 lMHHi 

ki . 1 b 5 1 tr> b / 4 Vi 

fc' > ' I b b V> v> 3 4 v v< 

Mtil b7 17 2?16R 

iul7w 102214k 



DONt CLF 4 

1.4 CLC SC 
CCA 

STA EiUb,l 

LOA E04,I 



torn off the interrupt system 

turn off privileged device 

set time out for 

one tick an!) set 

bIT12 IN EQT4 SO 
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IOR 


BIT12 


RTIOC WILL 


STA 


£Q4,I 


CALL CXNN ON TIME-OUT 


JMR 


EXIT 


GO TO EXIT ROUTINE 



** UMS PRIVILEGED DRIVER - PRIVILEGED SECTION ** 

3262 6JW171 03221C.R 

(3205 0W172 172214R 

r 1264 «ial73 U2M21R 

3266* 

(3267* ********************** 

12od* * COMPLETION SECTION * 

32by# ********************** 

ifl27l(i* 

3271 H«.l74 0tte>d3fc CXNN NOP COMPLETION SECTION ENTRY POINT 

3272* 

4273 (910)79 PJS24wid CLA SET A a f) s NORMAL RETURN 

(4274 tfwl76 165667 LDB EQT8,I SET B » TRANSMISSION LOG 

3276 >d\dl77 126174K JnP CXNN, I RETURN TO IOC 

327b* 
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** QMS PRIVILEGE DRIVER - DATA AREA ** 



427 
427 

12b 
J2o 

42b 
42H 
02b 
02b 
42b 
02b 

026 

tie 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
430 
J3t) 
43i6 : 
43* 
43k. 
43tf 
13tf 
4 3»- 
43vi 
4 3^ 
J31 
431 
431 
44J 
431 
4^1 
431 
•i ^ 1 
k"3 i 
431 
4 3* 
4 3*; 
** 



b* 

9* CO 

4* 



MSTANT AIML) STORAGE AREA 



M4 



4*3 

fc0 
04 
0t, 
f!W 
tffr; 
4i-> 
Ww 
0tf 
4 4 
04 
0vJ 
£./ 
tf/i 
0W 
l>' i- '» 
0*1 



0W0 
001 

400 

200 
201 
242 
203 
204 
205 
206 
207 

214 

211 
212 
213 
214 
215 
21b 
217 



A EOU 4 
B E»JU 1 
SC EQU 4 



000400 
000400 

000000 
000000 

000400 
0404010 
000400 
000404 
000tf0t" 
»1 
040400 
000J00 
040400 
0004015 
010400 
102540 



SCOOE 

CVCTR 

DAPTR 

FIRST 

ASV 

HSV 

EOSV 

XSV 

YSV 

DMS1S 

MPFSV 

EU1 

K'J4 

EU15 

6 1 T 1 2 

LIA 



BSS 

BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
BSS 
OCT 
LIA 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

\ 

1 

14400 

U 



1 
2 

3 

4* 

D 

b 
7 

« 
9 



1 
2 

3 

4 
5 
u 

7 

H 

9 


1* 

2* 
3* 

4 
5 

e> 
7 

* 

1 

it' 

3* 
4* 

b* 

b V- 

1 fcNU 

.-10 f.KHQKS *TQ7aL ***TE ASMH 760924** 



DUMMY I/O SELECT CODE NUMBER 



BASE PAbE COMMUNICATIONS AREA DEFINITION 



1 
t'l 

^1 
('1 
v\ 

nl 

f'J 
'/I 
i< 1 

t-U 



654 . EQU 1650B 

654 INTBA EUU .*4 

6by> E0T1 fcQU .+8 

663 t'014 t OU .*ll 

Ob a EOT 6 fcijU . *13 

6bb EOT 7 EQU ,*14 

bo7 fculb EilU . + 15 

774 EOT lb EQU ,+b4 

7/V MPTf-L EOU ,+b0 

Oh TO SET UP JSB *JPNN,I INSTRUCTION ON BASE PAbE 

224 ^0/4bDK SJPNN OEF PXNN PHIV, SECTION ENTRY POINT ADDR 

fcwfc ORB RcSET LOCATION COUNTER TO BASE PAGE 

44ki 116224* SJSb JSB *JPNN,I JSB INSTR. 10 PRIV. SECTION, INDIRECT 
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POWER FAIL 



21 



*«* *■ 4*r 



OCCURS WHEN THE PRIMARY POWER DROPS 
BELOW A PREDETERMINED LEVEL. 



,\X interrupts to location 4 in memory 
IF a power fail interrupt THEN\ 

\he system map is enabled when DMS 
is in the system 

ON POWER UP 



IF auto restart switch in main 


THEN the CPU will resume 




CPU board is in the 'ON' position 


after ~ 1/2 sec. 


2-1-1 



POv«ER FAIL SYSTEM 
COMPONENTS 



Power-sensing circuits 

- Memory sustaining battery (1.75 to 4.25 hours depending on 
memory size) 

Power fail/automatic restart driver: DVP43 ($P05\R, CP43 and 
IP43 entries) generated into SDA. 

Automatic restart program (AUTOR) 

Automatic restart switch (ARS) 
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POWER FAIL EVENTS 



POWER DROP 



POWER FAIL INTERRUPT 



JSB SPOWR.I 
•DVP43 POWER DOWN SEQUENCE ($POWR) 



HALT CPU 



POWER RESTORED 



POWER FAIL INTERRUPT 



•DUP43 POWER UP SEQUENCE ($POWR) 



RESTART PROCESS SUSPENDED AT POWER FAIL 



POWER FAIL EOT TIMES OUT (FIRST TBG TICK) 
•DVP43 RESTART I/O SEQUENCE (CP43) 



•AUTOR 



SYSTEM IS READY 
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POWER FAIL LINKAGES 



TRAP CELLS 



DVP43 



JSB SPOWR, 



SPOWR NOP 



CP43 NOP 



IP43 NOP 



DVP43 
EOT 




IP43 



CP43 



2 
3 
4 



15 



zM 



DVP43 POWER DOWN SEQUENCE* 
($POWR) 



NAM DVP43,0 



$POWR NOP 

SFC 4 
JMP UP 



JMP DOWN,l 



POWER UP /DOWN ENTRY 

UP? 

YES GO DO UP THING. 

GO TO DOWN ROUTINE 



DWN STF 6B 
STF 7B 

STA ASAVE — + 
STB BSAVE I 
ERA,ALS I 

SOC I 

INA I 

STA EOSAV I 
LDA $POWR I 
STA PSAVE I 
STX XSAVE — + 
STY YSAVE 

LIA 5 + 

LIB 5 I 
CPB 5 
STA $CIC I 
STA $PWR5— + 

LIA 2 + 

STA SDMAl I 
LIA 3 I 
STA SDMA2— + 
LIA 1 
STA SSAVE 

RSA + 

STA MEMST I 
CLA I 

LDB SMAPA I 
LDX MD128 I 

XMM + 

CLC 4 
HLT 



ABORT DCPC TRANSFERS 



SAVE REGISTERS AND INTERRUPT LOCATION 



I SAVE MP VIOLATION ADDRESS 



SAVE DCPC WORD COUNTS 
SAVE S REGISTER 



SAVE DMS STATUS AND MAP REGISTERS 



WAIT FOR POWER UP INTERRUPT 



* POWER DOWN ROUTINE MUST EXECUTE IN 50 MI CRO -SECOND S . 
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DVP43 POWER UP SEQUENCE 
($PCWR) 



Set switch so that another power fail interrupt will halt. 

Reenable power fail hardware 

Restore DMS and MP registers 

Save power fail time 

Set DVP43's time out (EQT entry word 15) to one tick (-1) and 
set time-out bit (EQT entry word 4) . 

Restart system clock ($SCLK sets the clock up for an immediate 
interrupt) 

Restore registers and DCPC cnannels 

Return to point of power fail interrupt 
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DVP43 RESTART I/O SEQUENCE 
(CPL4 3) 



For each EQT entry: 

1. If the EQT entry was busy (AV=2) and its power fail bit 
("P") set, enter the driver at InXX. The driver's 
initiator section notes that AV=2 and thus the request is 
for a power-failure. 

2. If the EQT entry was waiting for a DCPC channel (AV*3) , no 
action is taken. 

3. $UPIO is called for all other EQT entries to restart 
requests that were in progress or were pending by calling 
each driver at InXX. 



- Abort and then schedule AUTOR. 
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AUTOP 



Call power fail LU to get power fail time 



Sends power fail messages to each LU which is a DVROO or DVF05 
subchannel device. 



Reenable each terminal 



Calls power fail LU a second time to indicate that the recovery 
process is complete. 
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SYSTEM LIBRARY 



22 



LIBRARY SUBROUTINE STRUCTURES 



- RE-ENTRANT - TYPE 6 

- PRIVILEGED - TYPE 6 

- UTILITY - TYPE 7 
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MEMORY RESIDENT LIBRARY 



- TYPE 6 SUBROUTINES WHICH ARE; 



A. REFERENCED BY MEMORY RESIDENT PROGRAMS (TYPE 1, 9, 17, OR 
25) . 



B. REFERENCED BY OTHER LIBRARY SUBROUTINES (TYPE 6). 



TYPE 14 SUBROUTINES WHICH ARE FORCE LOADED INTO THE MEMORY 
RESIDENT LIBRARY. 



***SUBP.OUTINE3 IN THE MR LIBRARY ARE ONLY CALLABLE*** 
************p R OM PROGRAMS IN THE MP AREA************* 
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DISC RESIDENT LIBRARY 



- TYPE 7 SUBROUTINES 

- TYPE 6 SUBROUTINES 
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SAMPLE LIBRARY ROUTINES 



PARSE ($PARS) 

PARSE AN ASCII STRING USING COMMAS OR DELIMITERS 

CNUMD ($CVT3) OR CNUMO ($CVT3) 

CONVERT A BINARY NUMBER TO ASCII DECIMAL OR ASCII OCTAL 

MESSS 

ISSUE A SYSTEM COMMAND 

EQLU 

FIND LU NUMBER OF AN INTERRUPTING DEVICE FROM ITS EQT ADDRESS 

IFBRK 

TESTS PROGRAMS BREAK FLAG 

INPRS 

DOES A REVERSE PARSE 

NAMR 

PARSES A FMGR NAMF 

IFTTY 

DETERMINES IF LU IS INTERACTIVE OR NOT 

LOGLU 

RETURNS LU OF TERMINAL THAT SCHEDULED PROGRAM 
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UTILITIES 



23 



UTILITY PROGRAMS 



- LOCUS - library of contributed user software 

- Software Service Kit 
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MAPIO(LUPRN) 



CONTRIBUTION #: 598 

CLASS: 103 

CONTRIBUTOR: LARRY SMITH 

HP - NEELY SANTA CLARA 



PART NUMBER: 22682-18919 

PRICE: $20 

DATE CODE: 1617 

LANG: ASSEMBLY RELOCATABLE 

OP SYS: RTE 



MAPIO 

THIS PROGRAM PRINTS A COMPACT TABLE BY LOGICAL UNIT OF ANY RTE I/I I OR 
III I/O CONFIGURATION. THE MAP INCLUDES THE LU, EQT, SELECT CODE, 
SUB-CHANNEL AND CHANNEL, EQT ADDRESS, DRIVER ADDRESS, AND DEVICE TYPE. 
THE OUTPUT CAN BE SENT TO ANY DEVICE AND DEVICE NAMES CAN BE CHANGED 
BY THE USER. 



HARDWARE REQUIREMENTS: TERMINAL OR PRINT DEVICE 
ORDER #22682-13319 SOURCE ON CASSETTE 



$35.00 
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********************* DOCUMENTATION FILE **************************** 
********************* SOFTWARE SERVICE KIT ************************** 



MA 
'ART 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 



TERIAL 

* 

-16048 

-16049 

-16060 

•16051 

•16052 

-16053 

16055 
-16044 
-16163 
-16167 
-16168 

16171 
-18065 



LIST 
REV 
1727 
1727 
1651 
1712 
1651 
1646 
1651 
1650 
1727 
1731 
1731 
1736 
T72T" 
1727 
1651 
1712 
1651 
1646 
1651 
1650 
1727 
1727 
1731 
1731 
1736 



DESCRIPTION 
JSAVE DK LU UTL 
JRSTR DK LU UTL 
SDLS4 DISK UTIL 
MXREF XREF ON BN 
CMM3 MEM/DK MOD 
FGETR GETR FILE 
CLASS I/O UTIL 
RECON 
JVRFY 
MLOAD 
MDUMP 
LTAT 



BINARIES 



DK LU UTIL 
RELOCATABLE 
RELOCATABLE 
RELO - LIST TRK 



JSAVE DK LU UTL 
JRSTR DK LU UTL 
SDLS4 DISK UTIL 
MXREF XRFF ON BN 
CMM3 MEM/DISK MOO 
FGETR GET FILE 
CLASS I/O UTIL 
RECON 

KIT OOCUM. 
JVRFY DK LU UTIL 
&MUOAD SOURCE 
&MDUMP SOURCE 
&LTAT SOURCE LIST 



ASSGN TABLE. 



24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 
24999 



-18066 
-18067 
18068 
-18069 
-18070 
-18083 
-18052 
-18071 
-18163 
-18167 
-18168 
-16171 



SOURCES 



TRK ASSGN TABLE. 
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TABLE 
CMM3 

S0LS4 

JSAVE 
JRSTR 
JVRFY 
FGETR 
MXREF 
CLASS 

RECON 
&MLOAD • 
4M00MP • 
&LTAT 



OF CONTENTS 
• MEMORY AC 
1 READ FROM 
FILES 
SAVE DISC 
RESTORE D 
VERIFY JR 
ACCESS FI 
CROSS REF 
DISPLAY S 
CLEAR PEN 
BOOTSTRAP 
LOADS SYS 
DUMPS SYS 
LISTING T 



CESS AND MODIFICATION 
CUPERTINO DISTRIBUTION DIRECTLY INTO RTE FMP 

CARTRIDGE ON MAG TAPE 
ISC CARTRIDGE FROM JSAVE MAG TAPE 
STR DISC WITH TAPE 4 JSAVE TAPE WITH DISC 
LES AND DIRECTORY LIST ON JSAVE MAG TAPE 
ERENCE MAP LISTING 

TATUS OF CLASS TABLE* LIST CONTENTS, OR 
DING BUFFERS 

RECONFIGURATION FOR GRANDFATHER DISCS 
TEM MEMORY MAG TAPE TO 21MX CPU 
TtM MEMORY (0 TO 777779) TO MAG TAPE 
HE TRACK ASSIGNMENT TABLE 
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PERFORMANCE MEASUREMENT 



24 



TYPES OF PROCESSES TO MEASURE 



I. PROCESSES WITHOUT WAIT 



examples: library functions (SIN, COS, etc.) 
obtaining system time 
locking an LU 
going privileged 
scheduling a son program 



II. PROCESSES WITH WAIT 



examples: I/O transfers 

scheduling of disc resident programs 
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RTE OVERHEAD 



- CONSISTS OF RTE TIME TO SERVICE TBG INTERRUPTS 

- MEASURED BY EXECUTING A FIXED NUMBER OF INSTRUCTIONS IN A KNOWN 
•iIME (F.TIME) AND CALCULATING THE ELAPSED TIME (E.TIME) OF THE 
INSTRUCTIONS 

- RTE OVERHEAD CAN THEN BE CALCULATED: 

TBG% = E.TIME - F.TIME 
E.TIME X 100 

- SAMPLE RTE- I I OVERHEAD TIMES: 

2100A - 1.43% 
M SERIES - 3.31% 
E SERIES - 1.21% 
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PROGRAM TO MEASURE RTE OVERHEAD TIME 



0001 


n 


0002 


c 


0003 




0004 


c 


0005 


c 


OOOS 


c 


0007 


c 


0008 


c 


0009 


c 


0010 


c 


0011 


c 


0012 


c 



6/03/76 WEIMAN 



0013 C SCHEDULE PARAMETERS: 

0014 C #1-TTY LU FOR MESSAGE OUTPUT. 

0015 C #2-CPU: <2 • 2100 

0016 C 2 - 21MX 

0017 C >2 • 21XE 

0018 C 

0019 C SEQUENCE CF OPERATIONS: 

0020 C 1JGET START TIME 

0021 C 2>EXECUTE A FIXED TIME'S WORTH OF INSTRUCTIONS. 

0022 C 3)GET FINISHED TIME. 



THAT PROGRAM INTRODUCES. 



PROGRAM SYSOH 0023 c 4JPRINT THE DIFFERENCE BETWEEN ELAPSED TIME AND 

0024 C EXECUTION TIME, AS A PERCENTAGE OF ELAPSED TIME. 

MAr S fE E L.r S ALrNr S OR^°E"fNioN!;UNrTIO N S ^TH' o"* ' INTEGER ST.ME(5> ,FTIME<5> , IPRAMCS, . 10FF.NTIME ,LU 
ANOTHER PROGRAM TO MEASURE THE SYSTEM OVERHEAD *™ '"TEGER ST.ME1 .STIME2.STIME3.STIME4.STIMES 

ANUiHtH PROGRAM .0 MEA.AJKt THt bY^n uvtKru.HU ^^ INTEGER FTIME1,FTIME2,FTIME3,FTIME4,FTIMES 

0029 INTEGER CPU 

0030 REAL XTIME 

0031 C EXECUTION TIME - DATA STORED IN "XTIME" 

0032 EQUIVALENCE ( IPRAMd ) ,LU) 

0033 EQUIVALENCE < IPRAM<2) ,CPU) 

0034 EQUIVILENCE < IPRAMC3>,NCHAR) 

0035 EQUIVALENCE (FTIMEd ) .FTIME1 ) 

0036 EQUIVALENCE <FTIME{2) ,FTIME2>, <FTIMEC3) .FTIME3) 

0037 EQUIVALENCE <FTIME<4>,FTIME4>, (FTIMECS) .FTIMES) 

0038 EQUIVALENCE <STIME(1 ) .STIME1 ) , (STIMEC2) .STIME2) 

0039 EQUIVALENCE (STIMEC3) .STIME3), CSVIMEC4) .STIME4) 

0040 EQUIVALENCE CSTIMEIS> ,STIMES> 

0041 DATA XTIME/56. 85568/ 

0042 C 

0043 C 

0044 C 

0045 1 FORMATt" CPU IS 2100A") 

0046 2 FORMAT<" CPU IS 21MX") 

0047 3 FORMATC" CPU IS 21 XE") 

0048 C 

0049 C GET SCHEDULE PARAMETERS 

0050 CALL PMPAR(IPRAM) 

0051 C DEFAULT TTY-LU 

0052 IFCLU .LT. 1) LU-1 

0053 C 

0054 C USE PROPER EXECUTION TIME FOR COMPUTER BEING USED. 

0055 C 
C0S6 IFtCPU .LT. 2) WRITE(LU,1) 

0057 IFfCPU .LT. 2> XTIME-S6. 85568 

0058 IF'Of'.l .EG. ?) XTIME-C4. 40780 

0059 IFC,:-J . CG. l> WRITE<LU,2) 

0060 IF(CPU .GT. 2) WRITE<LU,3) 

0061 IFCCPU .GT. 2) XTIME- 34.11010 

0062 C 

0063 C 

0064 C 

0065 C GFT START TIME 

0066 S00 CALL EXEC(11 ,STIME> 

0067 C LOOP 

0068 DO 1000 1-1 ,1000 

0069 DO 1000 J-1 ,1000 

0070 DO 1000 L-1 ,* 

0071 1000 CONTINUE 

0072 C GET FINISHED TIME. 

0073 CALL EXECdl .FTIME) 

0074 C 

0075 C COMPUTE ELAPSED TIME 

0076 C 

0077 ETIME-{FTIME/STIME)».01 ♦(FTIME2-STIME2) ♦ 

0078 1 (FTIME3-STIME3>.£3. *CFT:.1E4-STIME4 J .3603 . 

0079 IF(FTIME5 .NE. STiMES) ET!ME-ETIME»86-1C0 . 

0080 C 

0081 C PRINT ELAFSED TIMr CPU LCAD A3 PERCENTAGE 

0082 C CF ELAPSED T!ME. 

C033 2000 FJRKATt" €i WSLV TIME-"FC. 2"3ECS .CPU LOAD-"FS. 3"V) 
0084 CPU!.uD-<E7i -1E-X7 .'MEJ/ETIME •100.0 
COSS WP.ITE'L'J.ECOC.) ET'.ME, CPULOG 

0086 2400 CONTINUE 

0087 C 

0088 C 

0089 2700 CONTINUE 

0090 CALL EXEC(3,1100B»LU,-1) 

0091 3000 END 
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MEASURING PROCESSES WITHOUT WAIT 



- WRITE A PROGRAM TO EXECUTE THE PROCESS (SIN, COS, ETC.) A LARGE 
NUMBER OF TIMES (1,000 TO 10,000) 

- RECORD THE ELAPSED TIME OF EXECUTING THE PROCESS 

- PROCESS SERVICE TIME WILL EQUAL: 

ELAPSED TIME (1-TBG%/100) 
NUMBER OF EXECUTION TIMES 
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MEASURING PROCESSES WITH WAIT 



- WRITE TWO PROGRAMS: 

OVRHD program executes in a fixed amount of time 
PROC program to repeatedly perform the process 

- ENSURE THAT EACH PROGRAM WILL HAVE A SEPARATE PARTITION AND THAT 
PRIORITY OF "PROC" > "OVRHD" 

- THE PROGRAMS ARE RUN SIMULTANEOUSLY WITH "OVRHD" RUNNING WHENEVER 
"PROC" IS WAITING 

- WHEN "OVRHD" COMPLETES, IT RECORDS ELAPSED TIME AND "PROC" RECORDS 
NUMBERS OF PROCESSES COMPLETED 



PROCESS SERVICE TIME WILL EQUAL: 

ELAPSED TIME(1-TBG%/100) - FIXED TIME 
NUMBER OF EXECUTION TIMES 
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EXAMPLE MEASUREMENT OF A PROCESS 
WITH WAIT 



Suppose we need to know the CPU time consumed outputting characters to 
a terminal: 

1. Program OVRHD is shown on page 2f--7. 

2. Process program T0002 is shown on page 2«f-8. 

3. System common is used to: 

- Count number of EXEC 2 calls (T0002) 

- Set a start flag (T0002) 

- Set a stop flag (OVRHD) 

4. Program OVRHD schedules program T0002. 

5. When OVRHD completes, the time for each EXEC 2 call will equal: 

ELAPSED TIME(1-TBG%/100) - FIXED TIME 
NUMBER OF EXEC 2 CALLS 
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OVRHD PROGRAM 



0001 


FTN4 


0002 


C 


0003 




0004 




0005 


C 


0006 


C 


0007 


C 


0008 


C 


0009 


c 


0010 


c 


0011 


c 


0O12 


c 


0013 


c 


0014 


c 


0015 


c 


0016 


c 


0017 


c 


0018 


c 


0019 


c 


0020 


c 


0021 


c 


0022 


c 


0023 


c 


0024 


c 


002S 


c 


0026 


c 


0027 


c 


0028 


c 


0029 


c 


0030 


c 


0031 




0032 




0033 




0034 




0035 




0036 




0037 


c 


C038 




0033 




C04 




0C41 




rc2 




0043 




0044 




004S 




0046 




0047 




0048 


c 


0049 


c 


OOSO 


c 


0051 




0052 


c 


0053 


c 


0054 


c 


005S 




0036 


1 


00?7 


2 


0058 


3 


0059 


c 


00E0 




0061 




0062 


401 


0063 




0064 


c 


0065 


c 


0066 


c 


0067 




00S8 


c 


0SS3 




0070 




0071 




00 7.? 


s 


CO 73 




0071 


c 


007S 




0076 




0077 




0078 


6 



,L 



5/17/76 WEIMAN 

PROGRAM OVRHD 

COMMON I BUSY . I COUNT , I CNTR2 . 1 OPT , I STOP 



PROGRAM TO MAKE SYSTEM OVERHEAD MEASUREMENTS 

ON RTE-II SYSTEMS 

COMMON COMMUNICATION: IBUSY-FLAG, SET BY 

OVRHD WHEN IT WANTS THE FOREGROUND PROGRAM 

TO DO SOMETHING. IT IS CLEARED WHEN THAT 

TASK IS DONE. 

ICQUNT.ICNTR2 FORM A TWO-WORD COUNTER 

IOPT-NUMBER OF WORDS/CHARACTERS 



SCHEDULE PARAMETERS: 

#1-TTY LU FOR MESSAGE OUTPUT. 
*2-CPU: <2 - 2100 
2 • 21MX 
>2 - 21XE 
#3- NUMBER OF CHARACTERS PRINTED. 
♦ - WORDS, --CHARS. 
SEQUENCE OF OPERATIONS: 
1»GET START TIME 

2)EXECUTE A FIXED TIME'S WORTH OF INSTRUCTIONS. 
3)GET FINISHED TIME. 
4JPRINT THE DIFFERENCE BETWEEN ELAPSED TIME 

AND EXECUTION TIME, AS A PERCENTAGE OF 

ELAPSED TIME. 
INTEGER STIME<5) ,FTIME(S) , IPRAMC5) ,LU 
INTEGER STIME1 .STIME2 ,STIME3,STIME4 .STIMES 
INTEGER FTIME1 .FTIME2 .FTIME3.FTIME4 .FTIMES 
INTEGER IPROGO) 
INTEGER CPU 
REAL CLOCK, XTIME 

EXECUTION TIME - DATA STORED IN "XTIME" 
EQUIVALENCE dPRAMdJ.LU) 
EQUIVALENCE d?R£M<2> ,C?L!> 
EQUIVALENCE i IPRAMC3) .NCHAR) 
EQUIVALENCE (FTI'lEd ) .FTII-EI ) 

EQUIVALENCE C r TIME(?),F~'.ME2), <FT!ME(3> .FTIME3) 
EQUIVALENCE (FTIHEf 1i ,FV: I.I14 ) , (FTKIE'SJ ,FTIMF.5> 
EQUIVALENCE (STIKEC 1 >,STIMEi ) , (STIMEC2) ,'JTIME2) 
EQUIVALENCE <STIME<3) ,STIME3> , <STIME<4) .STIME4) 
EQUIVALENCE <STIME<5> , STIMES) 
DATA XTIME/56. 85568/ 

SET THE FOREGROUND PROGRAM'S NAME 



DATA IPROG/2HT0.2H00.2H2 / 



GET SCHEDULE PARAMETERS 
CALL PMPARdPRAM) 
FCRMATC" CPU IS 2100A") 
FORMAT-:" CPt: IS 21MX") 
FORMAT." CPU >S 21 XE") 
DEFAULT TTY LU 
IFtLU .LT. 1) LU-1 
IOPT-NCHAR 

FORMATC" / CHARACTERS-"15) 
URITE(LU,401) IOPT 

USE PROPER EXECUTION TIME FOR COMPUTER BEING 

USED. 

IFCCPU .GE. 2) GOTO 5 

COMPUTER IS 2100 
U'RITECLU.1) 
XTIME-56. 85568 
GO~C 1 T, 
CONTINUE 
IF(CPU .GT. 2) GOTO 6 

COMPUTER IS 21 MX 
WRIT£<LU,2) 
XTIME-64. 40780 
GCTO 15 
CONTiNUE 



0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 100 



COMPUTER IS 21MX-E SERIES 



15 

C 

C 

C 

C 



0C90 

0091 

0092 

0093 

0094 

0095 

0096 

0097 

0098 

0099 

0100 

0101 

0102 

0103 

0104 

01 OS 

0106 

0107 

0108 

0109 

0110 

0111 

0112 

0113 

0114 

0115 

0116 

0117 

0118 

0119 

0120 

0121 

0122 

0123 

0124 

0125 1010 



C 
C 
C 

C 
C 
C 

C 
C 

c 

500 
C 



1000 

c 

c 
c 
c 
c 
c 

1050 



0126 
0127 
0129 



0129 1020 

0130 

0131 

Ci?2 

0133 

0134 C 

0135 C 

0136 C 
0137 
0138 
0139 

0140 ( 

0141 ( 

0142 ( 



WRITE<LU,3> 
XTIME-34. 91070 

CONTINUE 



SCHEDULE "SLAVE" TASK PROGRAM 

I3USY-0 
I STOP- 
CALL EXECdO.IPROG.IOPT) 

WAIT FOR IT TO COME IN FROM THE DISC 

IFdBUSY .EQ. 0) GOTO 100 

IF PROGRAM HAS ALREADY FINISHED, SKIP WAIT 

LOOP. 

IFdBUSY .EQ. -2) GOTO 1050 

GET START TIME 

CALL EXECC11,STIME> 

LOOP 

DO 1 000 1-1 ,1000 

DO 1000 J-1 ,1000 

DO 1000 L-1 ,3 

CONTINUE 

GET FINISHED TIME. 

CALL EXECdl ,FTIME> 

GET * OF COUNTS 

CONVERT NUMBER USING "ICOUNT" AS LOW 16 BITS 
AND "ICNTR2" AS HIGH 15 BITS. * 

CONTINUE 
I IJ- 1 COUNT 
IIK-ICNTR2 

IF PROGRAM ALREADY STOPPED, SKIP WAIT 

IFdBUSY .EQ. -2) GOTO 1020 

SIGNAL PROGRAM TO TERMINATE 

I STOP- -1 

IFOSTOP .GE. 0) GOTO 1010 

CONVERT COUNTERS 

CONTINUE 
r ,- -!ANDdIJ,77777B> 

ftn-ii: 

IFdIJ .LT. 0) FIN-FIN.32768.0 
FIN-FIN-IIK«6SS36.0 

COMPUTE ELAPSED TIME 



0143 2000 
0144 
0145 
0146 

01 -'7 
01 4« 
014° 
0150 
01S1 
0152 
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FTIME-(FTIME-STIME)«.01 ♦CFT1ME2-STIME2) ♦ 

1 (FTIME3-STIME3J.60. ♦CFTIME4-STIME4).3600. 

IFtFTIMES .NE. STIMES) ETIME-ETIME«86400. 

PRINT ELAPSED TIME, CPU LOAD AS PERCENTAGE 
OF ELAPSED TIME, AND NUMBER OF EVENTS 
FORMATt" ELAPSED TIME-»F8.2"SFCS.CPU ' 
L0AD--F6.3 "X »EVENTS-"F8. 0) 
CPULOD-(ETIME-XTIME)/ETIME .100.0 
WPITECLU.2000) ETIME .CPULOG.FIN 
COHT1NUE 



CALL EXECC3,1100B«LU.-1) 
END 
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TOO 2 PROGRAM 



0001 



ASMB.L 



0002 


00000 






NAM 


T0002, 


2,70 5 17 76 3:30 PM 


0003 








SUP 






0004 








COM 


BUSY,C0UNT,CNTR2,IOPT,ISTOP 


0005 








EXT 


EXEC 




0006 


00000 




T0002 


EQU 


• 




0007 


00000 


002400 




CLA 




ZERO THE 


0008 


00001 


072001C 




STA 


COUNT 


COUNTER 


0009 


00002 


072002C 




STA 


CNTR2 




0010 


00003 


002004 




INA 






0011 


00004 


072000C 




STA 


BUSY 




0013 


OC005 




LOOP 


EQU 


• 




0013 


00005 


062004C 




LDA 


I STOP 




0014 


00006 


002020 




SSA 






0015 


00007 


026023R 




JMP 


STOP 




0016 


00010 


016001X 




JSB 


EXEC 


OUTPUT SOME 


0017 


00011 


000016R 




DEF 


• ♦S 




0018 


00012 


000032R 




DEF 


D2 


CHARACTERS 


0019 


00013 


000031R 




DEF 


D1 




0020 


00014 


000033P 




DEF 


MSG 




0021 


00015 


000003C 




DEF 


IOPT 




0022 


00016 


036001C 




IS7 


COUNT 


INCREMENT THE COUNTER 


0023 


00017 


026005R 




JMP 


LOOP 




0024 


00020 


036002C 




ISZ 


CNTR2 


ROLLED OVER. BUMP 
OTHER COUNTER 


0025 


00021 


000000 




NOP 






0026 


00022 


026005R 




JMP 


LOOP 




0027* 














0028 


00023 




STOP 


EQU 


t 




0029 


00023 


002400 




CLA 




SET "STOPPED" 


0030 


00024 


072004C 




STA 


I STOP 


FLAG 


0031 


0*025 


016001X 




JSB 


EXEC 


TERMINATE 


0032 


00026 


0D0030R 




DEF 


• ♦2 




0033 


00027 


000030R 




DEF 


06 




0034 


"0030 


000006 


DG 


DEC 


6 




0035 


30031 


C00001 


D1 


DEC 


1 




0036 


00032 


000002 


D2 


DEC 


2 




0C37 


00033 


040523 


MSG 


ASC 


28,ASASDFAGDFA3CFhSDFASDF 










ASBFASDFASDFASDF 


0038 








END 


T0002 





•• NO ERRORS 'TOTAL ««RTE ASMB 760924«« 
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SAMPLE RTE-IV PERFORMANCE 
MEASUREMENT 



MEASUREMENT 



E-SERIES, 7905, HS-MEMORY 



Program Schedule 
INTERR->MR 
MR->MF 
BG->MR 
BG->BG 
BG->EMA 



1.655 ms 

2.216 

2.416 

3.114 

3.304 



TBG Overhead 

(0 programs in T.L.&20EQTS) 

Overhead to go Privileged 



295 usee. 



290 usee. 



Max. I/O Throughput (500 word buffer) 
Standard 
DC PC 
Privileged 



UB(B) 

3,554(3,581) words/sec 

158,227(112,612) 

6,251(12,518) 



* See SE Note 101(4-18-78). For RTE-II see SA Note 156 
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EXTENDED 
MEMORY AREA 



25 



EMA IN A NUTSHELL 



• User map registers change to point to different physical pages as needed to 
reference data. 



1 8 Page 
EMA 



Mother 
Partition 



i i 



— 3 Page 
--MSEG 



£ 



PROGRAM - 

I CODE 



One extra register is always mapped 
in case an element "spills over" to 




Read/Write Protected 

} Extra mapped register. 

These registers point to 
whichever MSEG contains 
the referenced element. 



These registers 
always point 
to program code. 



"\ These registers always 
' point to system 
pages. 



USER MAP 
Registers 



Physical 
Memory 

(System Pages + Program Size + MSEG size + EXTRA PAGE) « 32. 
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PROGRAMMING WITH EMA 

USING EMA IN FORTRAN PROGRAMS 

$EMA( blockname , mseg ) 

The $EMA statement listed above must be the first non-comment 
statement of the program. The "$" must appear in column one. 
blockname is the name of a common block to be further 

defined in a named COMMON statement, 
mseg is the size in pages of the MSEG. Specify to 
default this size to the largest possible. 



EXAMPLE EMA DECLARATION 
FTN4 , L 
$EMA(XYZ,0) 

PROGRAM EXMPL 

COMMON/XYZ/ IA( 1000 , 100 ), IB( 32767) , REAL( 10000 ) 

The above declarations allocate 132,767 words for integer variables 
and 20000 words for real storage for a total of 152,767 words in 
EMA. The MSEG size will be defaulted. 
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EMA SIZE 

• Refers to number of pages of physical memory necessary 
to contain all EMA data. 

• EMA size for FORTRAN programs is set by the compiler. 
EMA size = total number of pages necessary to contain all 

variables declared to be in EMA. 

EXAMPLE 

EMA SIZE = 32 PAGES ;MSEG size = default 

FTN4 , L 

$EMA(ABC,0) 

PROGRAM EMA2 

COMMON/ABC/ IA( 20000 ),IB( 12000) 
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MS EG 



• MSEG refers to the pages of EMA that are currently mapped 
into a program's logical address space. The MSEG is the 
"window" of data currently accessible to the program under 
the current map registers. 

• MSEG size is defined in a FORTRAN program with the following 
statement, which should be the first non-comment statement: 

$EMA (blockname, mseg) 

where 

blockname is a named common block further defined later 

in the program 
mseg is the MSEG size 

EXAMPLE 

FTN4 , L 
$EMA(XYZ,2) 

PROGRAM EMA1 

COMMON/XYZ/IA( 1000, 200), IB(20000) 



This defines arrays IA and IB to be in EMA,MSEG size 
equals 2. 
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DEFAULTING MSEG 



• MSEG size can be defaulted by specifying 0. 

Largest MSEG possible is used then. 

All user map registers not pointing to program and system are used to point 
to MSEG. 

If default used, MSEG size can be modified on-line with SZ command. 

Default value is set at load time. 

Default value = (32 - #mapped system pages - program size -1). 



$EMA(XYZ,0) 

MSEG Default (set at 
load time) 



$EMA(XYZ,2) 
MSEG Specified as 2 



Extra) 
>1SEG=5 

Point to 
Program 

Point to 
System 


f I 



USER MAP 
REGISTERS 



Read/Write 
Protected 

BKTftA 






MSEG=2| 

Point to 
Program 

Point to 
System 



\ j 

USER MAP 
REGISTERS 
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CONSIDERATIONS OF MSEG SIZE 



In an all-FORTRAN program executing with the EMA 
firmware, MSEG size makes absolutely no difference. 



• The EMA firmware always maps two pages (one page 
containing the data and one extra page) . Therefore 
the MSEG size makes no difference. 



• The Assembly Language programmer may want to specify 
MSEG size since subroutines .EMIO and MMAP use the 
MSEG size. 
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LOADING /UNLOADING DATA INTO EM IN FORTRAN 



• To load/unload data into an EMA array, load a non-EMA 
buffer in the user program, then copy the buffer into/ 
out of EMA. See the example program on the following 
pages. 

4 Use formatted or unformatted READ/WRITE statements 



Neither FMP or EXEC calls may be made in FORTRAN with 
EMA variables. 
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PASSING EMA VARIABLES TO SUBROUTINES 

EMA variables must be passed to subroutines using call-by- 
value . 

Call-by-value implies the subroutine cannot modify the actual 
parameter since the subroutine is passed the value and not the 
address of the variable. 
Call-by-value is indicated in one of two ways: 

1) Enclosing the actual parameter in an extra layer 
of parentheses 

CALL FUN((UA(2))) 

2) Making the actual parameter part of an arithmetic ex- 
pression 

CALL FUN(IA(2)+0) 

Subroutines can only modify EMA variables by declaring the 
same EMA variables and then accepting the subscripts as para- 
meters. See the example on the following pages. 
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4TEST T«000G)4 IS ON CR00002 USING 00008 BLKS R*0044 

00*) 1 C***************************************************** 

0*02 C THIS PROGRAM LOAOS CONSECUTIVE INTEGERS INTO A t-D EMA 

0003 c ARRAY. TnEN IT LOAOS DATA INTO A 2-0 EMA ARRAY OFF THE 

00*4 C OISC. THEN IT CALLS A SUBROUTINE TO SQUARE THE (190,123) 

000b C ELEMENT UF THE 2-0 ARRAY. 

ttWid<5 C************ ****************************************** 

0007 FTN4,L 

0008 3EiMA(XYZ,0) 

0009 PROGRAM TEST 

0010 COMMON/ XYZ/ 1 A (20000), IB (128. 150) 
0«11 DIMENSION IBUF(128),I0CB(144),NAME(3) 

0012 DATA NAME/2HFI,2HLE»2HXX/ 

0013 C *#**********************#*********#**********#***♦ 

0014 C LOAO CONSECUTIVE INTEGERS INTO THE 1-0 ARRAY 
0iU5 DO 10 J»l f 20000 

001* IA(J)«J 

0M17 10 CONTINUE 

V1018 C ft************************************************ 

.,1019 C OPEN IOCS AND READ DATA FROM OISC INTO SUCCESSIVE 

1*020 C COLUMNS OF 2-0 ARRAY. 

0021 CALL 0PEN(I0C8, IERR, NAME) 

0022 IF (IERR ,LT, 0) GO TO 9000 

0023 DO 30 KM. 150 

0024 CALL READF(IDCB,IERR,IBUF) 

0025 IFHEPR ,LT. 0) GO TO 9100 
002b DO 20 L«l,128 

0027 I8(L#K)«IBUF(L) 

0R28 20 CONTINUE 

0029 30 CONTINUE 

0030 C ***********#*********#***** + *#**•»**********##****##****#* 

0031 C CALL SUBROUTINE TO SulUARE THE (100,123) ELEMENT OF 2-0 ARRAY 
W032 CALL SQRE(100,125) 

0033 GO TO 9999 

1^034 C I,*************************************************** 

0335 9040 *wiTt(LU,90!0) IERR 

003« 9010 FORMAT(" /TEST? OP£N ERROR , IERR»" , 16) 

MM37 GO TO 9999 

0^38 C **************************************************************** 

H039 9120 wRITE(LU f 9ll01 IERR 

0040 9110 POKMATC" /TEST: wEAQF ERROR, IERR»" , 16) 

0041 GO TO 9999 

0042. C *******#*#******+***#***#*******»#***#**#*#********#**# 

0043 9999 CALL CLOSE(IOCB) 

0044 ENO 
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^ 



* S i3 Sf E TiAdtfk'.d IS ON CW"H1fll?2 USING flt*f*ia2 91*3 Ratf00l8 

Ci « -4 1 p T * 4 , U 

(H5a2 SE1A(XYZ,M) 

<3H<}3 SUBHQUTInE 3Ci«ECI3UB1 # ISU82) 

0*H14 COMMON/ XYZ/ I A (2*000) > 18 (128, 150) 

8v»wS IBCI3U8 1, r3U83J«I3(ISUbliISUB2)*IB(l5UBl»I8U8a) 

£4 a '/j 8 ENQ 
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EMA IN 
ASSEMBLY 
LANGUAGE 
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EMA IN ASSEMBLY LANGUAGE 

• Why use Assembly Language EMA? 

• EMA Statement 

• EMA Subroutines 

• EMAST - Returns Information about EMA 

• MMAP - Maps Physical Pages Into Logical Address Space 

• Table Definition for .EMIO and .EMAP 

• .EMAP - Resolves References to EMA Elements 

• .EMIO - Used for I/O from EMA Arrays 
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WHY USE ASSEMBLY LANGUAGE EMA? 

• Increase speed by doing mapping only when necessary. 

• Use EXEC reads and writes to perform I/O quickly to/ 
from EMA arrays. 

• Call .EMIO to do fast I/O for non-standard buffers. 
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EMA STATEMENT 

The following statement is required to use EMA in Assembly 
Language : 

label EMA ml,m2 

where : 

label = the name assigned to the EMA area (may only 

be referenced directly; indirects and offsets 

are not allowed), 
ml = EMA size in pages . 5= ml !£1023 . Specifying 

defaults EMA size. 
m2 = MSEG size. £ m2£. 31 . Specifying defaults 

MSEG size. 

• Only one EMA pseudo-op per program is allowed. 

• References to EMA labels are processed as indirect 
addresses through a base page link at load time. 
This is similar to external references, except EMA 
labels can't be used with indirect or offset. 



Refer to the RTE-IV Assembler Manual for more information. 
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DEFAULTING EMA SIZE 



• If the EMA size is defaulted, it will be set at dispatch 
time to the size of the largest mother partition in the 
system. This default may be taken only for Assembly 
Language programs. 



i 


i 


EI 
Si 


4A 
ze 


Larg 
Moth 
Part 


est 

er 

ition 




1 


1 


Proc 
Co 

i 


jram 
de 



Physical Memory 
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DEFAULTING MSEG SIZE 



• If the MSEG size is defaulted, it is set at load time accord- 
ing to the following formula: 

Default MSEG = 32-System Pages-Program Pages-1 

• This allocates all the remaining registers to the MSEG except 
one that points to the extra page. 



3 2 
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Extra Page 



> MSEG Pages 



£ s Program Pages 



-< 



> System Pages 



User Map 
Registers 
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EMA SUBROUTINES 



EMA is implemented by four subroutines 

1 ) EMAST 

2) MMAP 

3 ) . EMAP 

4) .EMIO 
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EMAST — RETURNS INFORMATION ABOUT EMA 



CALL EMAST (NEMA, NMSEG, IMSEG) JSB EMAST 

DEF RTN 
OEF NEMA 
DEF NMSEG 

where (all values are returned): DEF IMSEG 

NEMA = total size of EMA RTN — 

NMSEG = size of MSEG 

IMSEG = starting logical page of EMA 
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XYZ 




EMAST EXAMPLE 




^READ/WRITE PROTECTED 




NAM PROG 
ENT PROG 
EMA 9,3 










^ i "unused" 

i PARTITION * 
i SPACE 


I 

> 
















END Or ~~ ■ 
EMA i 


L*"9 : 




/ '3? 




> 
















< 









K 




nem; 


^ 






Nl 19 

:18 

^s^ lie 

2 

'7 


V 






NMSEG - 3 

- "T. 




\ 


- IMSEG - 
> 


18 










STARTOF — 
EMA 










> < 












PROGRAM 
CODE 
















l 










V 


USER MAP 
REGISTERS 














PHYSICAL 
MEMORY 
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MMAP - MAPS PHYSICAL PAGES INTO LOGICAL ADDRESS SPACE 



CALL MMAP (IPGS, NPGS) 



JSB MMAP 
DEF RTN 
DEF IPGS 
DEF NPGS 
RTN — 



where : 

IPGS = page offset from start of EMA to segment being 

mapped (origin =» 0) 
NPGS = number of pages to map. 

• MMAP maps one more page than the NPGS specified in case an 
element to be referenced "spills over" to the next page above 
the mapped portion. 

• When mapping near the top of EMA, MMAP read/write protects 
pages above top of EMA. 

• MMAP will not map more pages than the MSEG size. 
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EXAMPLE MMAP CALL: CALL MMAP (6,3) 



EXTRA 



MSEG 
REGISTERS 




PHYSICAL MEMORY 
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TABLE DEFINITION FOR .EMIO AND .EMAP 



The Assembly Language programmer must build a table containing information about the EMA array 
to make calls to EMIO and EMAP. 



FTN4 compiler develops the table automatically. 



The form of the table is: 
TABLE: 



DEC n 

DEC -L(n) 

DEC d(n-1) 

DEC -L(n-1) 

DEC d(n-2) 

DEC L(n-2) 



number of dimensions 

negative of lower bound of n" 1 dimension 

number of elements in (n-1) dimension 



,th 



DEC d(2) 

DEC -L(2) 

DEC d(1) 

DEC -L(1) 

DEC p 

DEC offset 1 

DEC offset 2 



number of words per element 
(bits 15-0) 
(bits 31-16) 



where: L(i) is the lower bound of the i dimension. 

d(i) is the number of elements in the i dimension. 

offset 1 and 2 specifies the number of words between the start of EMA and this array. 
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.EMAP — RESOLVES REFERENCES TO EMA ELEMENTS 



EMAP maps the referenced EMA element into the program's logical address space and returns the element's logical address 
in the B-register. 



RTN 



JSB 


EMAP 


DEF 


RTN 


OEF 


ARRAY 


DEF 


TABLE 


DEF 


A„ 


DEF 


A„_, 


DEF 


A, 


DEF 


A, 


-error return- 


normal return 



name of start of EMA array 
table containing array parameters 
actual subscript for n th dimension 
actual subscript for (n-1)st dimension 



actual subscript for 2nd dimension 

actual subscript for 1st dimension 

A-reg = 15 (ASCII) B-reg = EM (ASCII) 

B-reg = logical address of element in current map 



where: ARRAY is the name of the start of the EMA array. 
TABLE is as previously defined. 

FORTRAN compiler emits calls to .EMAP to resolve EMA references. 
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.EMAP - SOFTWARE AND FIRMWARE DIFFERENCES 

SOFTWARE .EMAP: 

Checks whether referenced element is already mapped. 
YES - returns logical address of element in current map. 
NO - maps in complete MSEG containing element, then re- 
turns logical address of element in new map. 

FIRMWARE .EMAP ; 

Always maps two pages, then returns logical address of 
element in new map. First page contains element, second 
page is mapped in case element "spills over" to next page 
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&EMALD T»00004 IS ON CR01001 USING 00003 BLKS R-0027 

0001 ASMB,L»T 

U002 ***************************************************** 

00H3 * EXAMPLE ASSEMbLER PkOGRAM, USING ,EMAP, TO STORE * 

0*04 * 9000 CONSECUTIVE INTEGERS INTO AN EMA ARRAY OF SIZE 

00lu5 * 9K, *1TH AN MSEG SIZE OF 2K, * 

0006 ***************************************************** 
00*7 NAM EMALD 
0008 EXT ,EhAP 
0U09 EXT DBUGR 

0010 EXT EXEC 

0011 EMALEi fcHA 9,2 EMA SIZE«9 PAGES, MSEG SIZE«2 PAGES 
0iol2 LOOP NOP BEGIN EXECUTION 

0013 ******************************************************* 

0014 * CALL .EMAP TO MAP ELEMENT AND RETURN PTR IN B-REG * 
0u 15 ******************************************************* 
00lfi JSP ,EMAP CALL ,EMAP TO MAP ELEMENT 

0017 DEF RTN DEF RETURN ADDRESS 

0018 DEF EMALb DEF EMA AREA 

0019 DEF TABLE DEF TABLE FOR USE BY ,EMAP 

0020 DEF COUNT DEF COUNTER FOR INDEX OF EMA ARRAY 

0021 RTN JSB OBUGK ERROR RETURNED 

0022 ******************************************************* 

0023 * NORMAL RETURN- B-REG MOLDS PTR TO ELEMENT IN CURRENT * 
0tf24 * LOGICAL ADDRESS SPACE * 
0025 ******************************************************* 
002b LDA LOUNT GET INDEX OF ARRAY 

0027 

0028 STA 1,1 STORE COUNT IN EMA ARRAY 

002W CPA TOP CHECK TO SEE IF DONE 

0030 JMP DONE YES, EXIT 

0*31 1SZ LOUNT ADD ONE TO COUNT 

0032 JMP LOOP CONTINUE PROCESS WITH COUNT«COUNT* 1 

0/i33 ******************************************************* 

fc034 * DATA STORAGE * 

00 35 ******************************************************* 

W$36 COUNT DEC 1 

0037 TOP DEC 90*0 STORE 9000 ELEMENTS 

0036 TABLE DEC 1 ft OF DIMENSIONS IN ARRAY 

0039 DEC -1 NEGATIVE OF LOWER BOUND OF FIRST DIM 

0ki4fc; DEC 1 » WORDS ELEMENT 

0041 DEC 

0042 DEC 

0.J43 DONE JSB EXEC TERMINATE EXECUTION 

0044 DEF *+2 

0045 DEF D6 

0046 06 DEC 6 EXEC REQUEST CODE FOR TERMINATION 

0047 END LOOP 
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EXAMPLE PROGRAM FOR . EMAP AND MMAP 



The following program illustrates the use of .EMAP and MMAP 
to load and manipulate EMA data. 

SUBR1 and SUBR2 illustrate two different ways to access EMA 
variables. SUBR1 uses .EMAP to load 2048 consecutive values 
into IA. SUBR2 does its own mapping and uses the EMA label 
XYZ to load 4096 consecutive values into IB. 

SUBR3 uses both techniques to add IA(2000) to IB(4000). 
Note especially the array table for IB in SUBR3 which con- 
tains an offset of 2048 (lines 60-61). This needs to be 
specified to reference IB since IB starts 2048 elements above 
the start of EMA. 
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DIAGRAM FOR PROGRAM EMAP 



EMA SIZE = 6 PAGES 
MSEG SIZE = 4 PAGES 
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EXTRA 



MSEG 
REGISTERS: 



<> 



<> 



USER MAP 

REGISTERS 

(SUBR1) 



UNUSED 

PARTITION 

SPACE 



<> 



-^ 



IB-- 



-i IA - - 



t 



*M 



PHYSICAL MEMORY 



READ/WRITE 
PROTECTED 




USER MAP 

REGISTERS 

(SUBR2) 
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c****** •**••• ************************** ****************** 

C PROGRAM ILLUSTRATING "HE USE OF . E W AP. THIS PROGRAM 

C LOADS CONSECUTIVE VALUES INTO TWO EMA ARRAYS. ONE LOAD 

C USES . EMAP AND THE OTHER LOAD USES THE EMA LABEL AMD DOES 

C ITS OWN CALL TO MMAP . 

(2******************************************************** 

FTN4,L,T 
$EMA(XYZ,4) 

PROGRAM EMAP 

COMMON/XYZ/IA(2048) , IB (4096) 

DIMENSION IPRAM{5) 

Q ****************************************************** 

CALL RMPAR(IPPAM) 

LU=IPRAM(1) 

IF (LU .LE. 0) LU=1 

Q **************************************************** 

C LOAD CONSECUTIVE VALUES INTO I A USING .EMAP. 

CALL SUBR1 

DO 10 J=l,2048 

IF (IA(J) .NE. J) CALL DBUGR 
10 CONTINUE 

Q *************************************************** 

C LOAD CONSECUTIVE VALUES INTO IB USING THE '^MA LABEL 

CALL SUBR2 

WRITE(LU,900) ( IB (K) , ? = 1 , 10) 
900 FOPMATC EMAP OUTPU mn //" FIRST 10 VALUES OF IB-", 1014) 

DO 20 r-1,4096 

IF (IB(^) .NS. K) CALL DBUGR 
20 CONTINUE 

Q ************************************************** 

C SUBP3 CALLS MMAP AND .EMAP TO ADD IA(2000) TO IB (4000) 

ITEMP=IA(20 00)+IB(40 00) 

WRITE (LU, 2000) ITEMP 
2000 FORMAT (/" BEFORE SUBR3 , IA (2000) +IB (4 000 ) =" , 16 ) 

CALL SUBP3 

WRITE (LU, 3000) IB(4000) 
3000 FORMAT(" AFTER SUBR3 , IB ( 4000) = M ,16) 

IF (IB (4000) .NE. ITEMP) CALL DBUGR 
r ************************************************** 

W*?ITE(LU,1000) 
1000 FORMAT (//" /EMAP : ENDING NOW"//) 
END 
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ASMB,R,L 
************************************************************* 

* SUBR1 LOADS 2049 CONSECUTIVE VALUES INTO THE ARRAY NAMED 

* IA. IA'S ARRAY TABLE IS LISTED AT TAPLE. 
************************************************************* 

NAM SUB PI, 7 

ENT SUPP1 

E^T XY?, 

EXT . EMAP 

EXT DBUGR 

SUBRl NOP 

LOOP NOP 
********************************************************** 

* CALL .EMAP TO MAP ELEMENT AND RETURN PTP IN B-REG 
********************************************************** 

JS3 .EMAP 
DEF RTMl 
DEF XYZ 
DEF TABLE 
DEF COUNT 

RTNl JSB DBUGR 
************************************************************* 

* NORMAL RETURN- B-REG HOLDS PTR TO ELEMENT IN CURRENT 

* LOGICAL ADDRESS SPACE. 
************************************************************* 

LDA COUNT 

STA 1,1 

CPA TOP 

JMP DONE 

ISZ COUNT 

JMP LOOP 
DONE NOP 

JMP SUBPl,I 
************************************************************* 

* TATA STORAGE STARTS HERE 
************************************************************* 

COUNT DEC 1 

TOP DEC 2048 

TABLE DEC 1 * OF DIMENSIONS IN ARRAY 

DEC -1 NEGATIVE OF LOWER BOUND OF FIRST DIM 

DEC 1 # WORDS/ ELEMENT 

DEC 

DSC 

END 
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ASMS , L , R 
*************************************************************** 

* SUBR2 LOADS 40 96 CONSECUTIVE INTEGERS INTO ARRAY IB, USING 

* THE EMA LABEL OF XYZ. 
*************************************************************** 

MAM SUB P 2, 7 

ENT SUBR2 

EXT XYZ 

EXT DBUGR 

EXT MMAP 
ADXYZ OEF XYZ 
SU3P.2 NO? 
********************************************************** 

* C*LL MMAP TO MAP IN EMA PAGES CORRESPONDING TO IB ARRAY 

JSB MMAP 

DEP PTNl 

DEF IPGS 

DEF NPGS 
PTN1 CPA MI VI 

jc: P D3UGR 
********************************************************* 

* LOAD PTR TO EMA INTO B-REG 

LDB ADXYZ 

RBL,CLE,SLB,ERB GET RIO OF SIGN BIT 

LDB 1,1 RESOLVE ONE INDIRECT 
********************************************************** 

* LOAD COUNT INTO A-REG, STORE IT THROUGH THE B-REG 
LOOP LDA COUNT 

STA 1,1 

CPA TOP 

jwp DONE 
********************************************************** 

* HUMP 3-REG, BUMP COUNT, LOOP BACK ** 

ADB Dl 
ISZ COUNT 

JMP LOOP 
********************************************************* 

* RETURN 

DONE JMP SUBR.2,1 
********************************************************** 

* DATA VALUES STAPT HERE 
Dl DEC 1 

MIM1 DEC -1 

COUNT DEC 1 COUMTS HOW M*VY VALUES LOADED 

TOP DEC 4096 TOP VALUE LOADED 

IPGS DEC 2 PAGE OFFSET FOP MM&P CALL 

NPGP DEC 4 # OF PAGES MAPPED IN CALL TO MMAP 
EVD 
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ASMB,L,P 
************************************************************* 

* SUTP.3 ADDS IM2000) TO IB (4000) AND STORES THE RESULT IN 

* IB(4000) 
************************************************************* 

NAM SUBR3,7 
ENT SUBP3 
EXT XYZ 
EXT . EMAP 
EXT MMAP 
EXT DBUGP 
ADXYZ DFF XYZ 

SUBR3 NOP 

************************************************************ 

* GET IA(2000) USING MMAP TO DO YOUR OWN MAPPING 

JSB MMAP 

DEF PTN1 

DEF IPGS 

DEF NPGS 
PTN1 CPA MINI 

JSB DBUGR 
************************************************************** 

* LOAD A P^R TO IA(2000) INTO B-PEG 

LDB ADXYZ 

RBL,CLE,SLB,ERB 

LDB 1,1 

ADB D1999 ADD IN 1999 OFFSET TO GET IA(2000) 
************************************************************** 

* PUT IA(2000) INTO A-REG, STORE IT AT ARG1 

LDA 1,1 

ST A ARG1 
************************************************************* 

* USE .EMAP TO GET PTR TO IB (4000) 

JSB .EMAP 
DEF PTN2 
DEF XYZ 
DEF TBL2 
DEF D4000 

RTN2 JSB DBUGR 
a*********************************************************** 

* NORMAL RTN, B-REG PTS TO IB (4000) 

* LOAD THE SECOND ARG INTO A-REG. 

LDA 1,1 
*********************************************************** 

* ADD IN ARG1 AND STORE BACK INTO IB (4000) 

ADA A^Gl 
STA 1,1 
JMP SUBP3,I 
a********************************************************** 

* DATA STORAGE STAPTS HERE. 

VALUE OF IA(2000) STORED HERE 
MMAP MAPS STARTING AT OFFSET 
MMAP MAPS 4 PAGES 
CHECKS ERROR RETURN FOR MMAP CALL 

OFFSET INTO ARRAY 
ELEMENT # FOR .EMAP CALL 

# OF DIMENSIONS IN ARRAY 
NEG OF LOWER BOUND OF FIRST DIMENSION 

# WORDS /ELEMENT 

OFFSET FROM START OF EMA FOR THIS ARRAY 
HIGH BITS OF OFFSET 

25-31 ?' /C 



ARG1 


NOP 




IPGS 


DEC 





NPGS 


DEC 


4 


MINI 


DEC 


-1 


D1999 


DEC 


1999 


D4000 


DEC 


4000 


TBL2 


DEC 


1 




DEC 


-1 




DEC 


1 




DEC 


2048 




DEC 







END 





EMAP OUTPUT 

FIRST Ul values OF IHs 



1 



JEFORE SuoR;j,lA (2*0*0 *ia (4*001) 



$ 4 



9 IB 



/E^APSENOING MO* 
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.EMIO - USED FOR I/O FROM EMA ARRAYS 

• .EMIO - used to ensure that an entire memory buffer 
is in a program's logical address space (possibly for 
I/O purposes) . 

• Only callable in Assembly language. 

• Allows EXEC I/O and FMP calls with EMA buffers. 
% .EMIO does the following: 

1) Checks if buffer fits into any possible mapping 
YES - Go to Step 2 

NO - Error Return 

2) Check if buffer fits into standard MSEG 

YES - map in the MSEG, return logical address of buffer, 
NO - go to Step 3 

3) Map in a non-standard MSEG and return logical address 
of buffer in the non-standard MSEG. 

• The user buffer plus a possible page offset of the start 
of the buffer should be less than the MSEG size. A good 
rule of thumb is to always make sure that the buffer is at 
least one page smaller than the MSEG size. 

.EMIO always maps an MSEG size number of pages. 
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.EMIO CALLING SEQUENCE 



• .EMIO callable only from Assembly Language. 



EXT .EMIO 



JSB .EMIO 
DEF RTN 
DEF BUFL 
DEF TABLE 
DEF a(n) 
DEF a(n-l) 



DEF a(2) 
DEF a(l) 



LENGTH OF BUFFER 

TABLE DESCRIBING EMA ARRAY 



ARRAY SUBSCRIPT VALUES FOR START 
OF BUFFER 



RTN - error return - A-reg - 16 (ASCII) B-req = EM(ASCII) 

normal return B-reg = logical address of the element 

in current map. 
A-reg = meaningless. 
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EXAMPLE PROGRAM FOR .EMIO CALL 

The following example program demonstrates the use of 
.EMIO to output a buffer that crosses an MSEG boundary. 
First it loads the buffer with ASCII data (lines 20 to 26), 
puts out some explanatory material (lines 29-42), then calls 
SUBR to output the buffer. 

SUBR calls .EMIO to map in a non-standard MSEG, then calls 

EXEC to output the desired buffer. After SUBR returns, 

program EMIO outputs a listing of the user registers (lines 

50-52). 

Note expecially registers 14 and 15 in the printed output 

that reflect the non-standard MSEG that was mapped in. 
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DIAGRAM EXPLAINING .EMIO EXAMPLE PROGRAM 



REGISTERS 14 AND 15 POINT TO EMA AREA; USER WANTS TO OUTPUT BUFFER 
THAT CROSSES MSEG BOUNDARY. 



END OF EMA ■ 



|126 



125 




USER REGISTERS 

AFTER CALL TO 

MMAP(4,2) 



PHYSICAL 
MEMORY 



EXTRA MAPPED 
; REGISTER 

NON-STANDARD 
^ ! MSEG 
IS MAPPED. 



PROGRAM JDODE 
REGISTERS 



USER REGISTERS 
AFTER CALL TO 

.EMIO THAT 
MAPS BUFFER 



Note: One extra register is always mapped in case an element overflows to the next page. 
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c***************************************************** 

C PROGRAM TO SHOW USE OF .EMIO. THIS PROGRAM CALLS A 

C SUBR THAT CALLS .EMIO TO MAP IN A BUFFER THAT CROSSES 

C AN MSEG BOUNDARY. 

Q* *********************** ************************** 

FTN4,L 
SEMA(XYZ,2) 

PROGRAM EMIO 

COMMON/XYZ/IA (20000) 

DIMENSION IMAP(32) ,IPRAM(5) 

Q ************************************* 

CALL RMPAR(IPRAM) 
LU»IPRAM(1) 
IF (LU .LE. 0) LU=1 
WRITE (LU, 1400) 
1400 FORMAT (///" OUTPUT FROM EMIO DEMO PROGRAM"///) 

Q *************************************************** 

C PUT MESSAGE INTO BUFFER 

C NOTE:MESSAGE CROSSES AN MSEG BOUNDARY 

DO 20 K=2038,205R,5 

IA(K)=2HEM 

IA(K+l)=2HIO 

IA(K+2)»2HWO 

IA(K+3)=2HRK 

IA(K+4)=2HS! 
20 CONTINUE 

Q ************************************************** 

C IMSEG=FIRST REGISTER THAT POINTS TO EMA 

CALL EMAST(NEMA,NMSEG,IMSEG) 

WRITE (LU, 1500) IMSEG 
1500 FORMAT(/" /EMIO: THIS REG POINTS TO FIRST PAGE MSEG", 16/) 

Q ******************************************** 

C MAP TWO PAGES OF EMA STARTING AT OFFSET OF 4 PAGES 
CALL MMAP(4,2) 

Q ***************************************************** 

C IMAP IS A COPY OF THE USER MAP REGISTERS 

WRITE (LU, 1600) 
1600 FORMAT (/" THE 32 USER REGISTERS ARE:") 

CALL EXEC (26 , IFPG, ILMEM,NPGS , IMAP) 

WRITE (LU, 1000) (IMAP(J) ,J=1,32) 
1000 FORMAT (10O7) 

WRITE (LU, 90 00) 

Q *********************************************** 

C CALL SU3P THAT CALLS .EMIO AND OUTPUTS A BUFFER 
C THAT CFOSSES AN MSEG BOUNDARY. 

CALL SUBR 

WRITE(LU,9000) 

Q ********************************************** 

C CALL EXEC TO GET INFO ON USER MAP AGAIN 

CALL EXEC (26, IFPG, ILMEM,NPGS, IMAP) 

WPITE(LU,2000) (IMAP(J) ,J=1,32) 
2000 FORMAT(10O7) 

Q ******************************************** 

C FINISH UP THE PROGRAM 

WRITE(LU,3000) 
3000 FORMAT (//" ENDING PROGRAM EMIO"/) 
9000 FORMAT (//) 

END 
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ASMB,R,L 
*********************************************************** 

* THIS SUE? CALLS . E?«IO TO MAP IN A NONSTANDARD MSEG 

* THAT CROSSES AN MSEG BOUNDARY. THEN IT CALLS EXEC 

* TO OUTPUT A BUFFER THAT CROSSES THE MSEG BOUNDARY 
************************************************************ 

NAM SUBR, 7 

ENT SUBR 

EXT .EMIO 

EXT ERROR 

EXT EXEC 
SUBR NOP 
*************************************************************** 

* SET UP MSEG TO POINT TO ELEMENTS 2038-2058 IN EMA 
**************************************************************** 

JSB .EMIO 
DEF RTN1 
DEF BUFL 
DEF TABLE 
DEF Al 

RTNl JSB ERROR 
********************************************************** 

* NORMAL RETURN, B-RFG HOLDS LOGICAL ADDRESS OF ELEMENT Al 

STB ADDR 
********************************************************** 

* JSB EXEC TO OUTPUT BUFFER TO LU 6 

JSB EXEC 

DEF RTN2 

DEF ICODE 

DEF ICNWD 

DFF ADDR, I 

DEF BUFL 
RTN2 NOP 
********************************************************** 

* PETUPN POINT 

JMP SUBR, I 
****************************************************** 

* PARAMETERS FOR CALLS TO .EMIO AND EXEC 
BUFL DEC 2 BUFFER LENGTH 

Al DEC 2038 INDEX OF ARRAY ELT 
ICODE DEC 2 EXEC WRITE ICODE 

ICNWD OCT 206 OUTPUT TO LU 6, PRINT COLUMN ONE 
**************************************************** 

* TABLE FOR CALL TO .EMIO 

TABLE DEC 1 # OF DIMENSIONS 

DEC -1 NEGATIVE OF LOWER BOUND OF FIRST DIMENSION 

DEC 1 # OF WORDS PER ELT 

DEC OFFSET WORD #1 

DEC OFFSET WORD #2 

***************************************************** 

* ADDR HOLDS LOGICAL ADDRESS OF DESIRED ELT AFTER CALL 

* TO .EMIO AND STB INSTRUCTION 
ADDR DEC 
*************************************************** 

END SUBR 
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1UTPUT FROM EMIO DEMO PROGRAM 



/EMIO: THIS REG PuINTS TO FIRST PAGE MSES 



14 



THE 32 USER REGISTERS ARE! 

0G»fl*T/7 0008*01 000«dfl2 00C<003 003004 040P05 40006 040007 040010 040011 

040012 00idl00 000101 000102 C300107 000t l3 X j*00 1 1 £ ) M0001 140002 140003 



140v)04 
1400 IS 



140005 
14M017 



140006 14(9007 140010 140011 



EMlQWORKSIEMIQWnRKSiEMlQWORKSlEMlQWORKSi 



00PI*)77 000001 000(002 000003 0J 3J3004, 

040^312 000100 000101 001*102 (^00104 

14^004 140005 140006 140007 I400lfe) 

140016 140017 



140013 140014 140015 



JH0005 
00010b 
1400lT 1 




ne^iitei 



'040007 040010 040011 
140001 140002 140003 
140013 140014 140015 



:noing PROGRAM EMIO 
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4M 



4 



I 
o 



FUNCTION 


NUMBER OF SUBSCRIPTS 


STANDARD MEMORY (us 


) 


HIGH SPEED MEMORY (ys) 


OD 


ID 


2D 


3D 


OD 


ID 


2D 


3D 


21 MX Software 


















.EMAP no map 
map 


326 

1 ,080+ 
16. 8M 


429 

1,182+ 
16. 8M 


529 
1 ,283+ 
16. 8M 


629 
1 ,384+ 
16. 8M 










. EMIO no map 
map 


321 

1 ,083+ 
16M 


424 

1,186+ 

16M 


525 

1 ,288+ 
16M 


624 
1 ,386+ 
16M 










21MX-E wCode 


















.EMAP 


35 


45 


55 


65 


32 


40 


49 


58 


.EMIO no map 
map 


44 
87+1. 3M 


54 
96+1. 3M 


64 
106+1.3M 


74 
115+1. 3M 


40 
82+1. 2M 


49 
92+1. 2M 


57 
98+1. 2M 


66 
109+1.2M 


M = #MSEG 
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SYSTEM TABLES 



ID segments, long, short, & extensions 

Equipment Table 

Device Reference Table 

Interrupt Table 

Track Assignment Table 

Class Table 

LU Switch Table 

Resource Number Table 

Keyword Block 

ID Extension Table 

Memory Allocation Table 

Memory Protect Fence Table 

Driver Mapping Table 

Track r-iap Table 

SYSTEM LISTS 

Schedule List 

General 'wait List 

Available Memory Suspend List 

Disc Allocation Suspend List 

Operator Suspend List 

I/O Suspend Lists 

Free SAM List 
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SYSTEM BASE PAGE COMMUNICATION AREA 



1 Octal Location 


1 Contents 


I Description 1 


1 SYSTEM TABLE DE 


FINITION 1 


1 01645 


1 XIDEX 


1 Address of current program's ID 1 
extension 1 


1 0164b 


1 XMATA 


Address of current program's MAT entry 1 


1 01647 


1 XI 


Address of index register save area I 


1 01650 


1 ECTA 


FWA of Equipment Table 1 


1 01651 


1 EQT# 


Number of EOT entries 1 


1 01652 


1 DRT 


FWA of Device Reference Table, word 1 1 


1 01653 


1 LUMAX 


Number of logical units in DRT 1 


1 01654 


1 INTBA 


FwA of Interrupt Table 1 


1 01655 


1 INTLG 1 


Number of Interrupt Table Entries 1 


1 01656 


TAT I 


FWA of Track Assignment Table 1 


1 01657 


KEY WD 1 


FWA of keyword block 1 


1 I/O MODULE/URIVl 


]R COMMUNICA 


TIUN 1 


1 01660 


E0T1 \ 1 




1 01661 


EOT 2 1 1 




1 01662 


ECT3 1 1 




1 01663 


ECT4 1 1 




1 01664 1 


EOT 5 \ 1 


Addresses of first 11 words of 1 


1 01665 1 


EC TO / 1 


current EOT entry (see 01771 for 1 


1 01666 1 


ECT7 1 1 


last four words 1 


1 01667 1 


EQT8 1 1 




1 01670 1 


E0T9 1 1 




1 01671 1 


E^TIC 1 I 




1 01672 1 


EQTll / ! 




1 0lo73 1 


CHAN 1 


Current DCPC channel nunx>er 1 


1 01674 1 


TBG 1 


I/O address of time-base card 1 


1 01b75 1 


SYSTY 1 


EgT entry address of system TTY 1 


1 SYSTEM REQUEST P 


ROCESSOR/EXEC COMMUNICATION I 


1 01676 1 


RwCNT 1 


Number of request parameters -1 1 


1 01677 1 


RQPTN 1 


Return point address 1 


1 01700 1 


RfcPl \ 1 




1 01701 1 


RQP2 1 1 




1 01702 1 


RCP3 1 1 


Addresses of request parameters (set 1 


1 01703 1 


RCP4 \ 1 


for a maximum of nine parameters) 1 


1 01704 1 


ROP5 / 1 




1 01705 1 


PQP6 1 1 




1 01706 1 


PCP7 1 1 




1 01707 1 


PC'PB 1 1 




1 01710 1 


ROP9 / 1 
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SYSTEM BASE PAGE COMMUNICATION AREA (continued) 

+ + + 

I Octal Location I Contents I Description 



1 SYSTEM LISTS 


ADDRESSES 
.— I — __. 


_ | __ _ | 


1 01711 




1 3KEDD 


1 Schedule list 1 


1 01713 




1 SUSP2 


1 Wait Suspend list 1 


1 01714 




1 SUSP3 


1 Available Memory list 1 


1 01715 




1 SUSP4 


1 Disc Allocation list 1 


1 01716 




1 SUSP5 
i 


1 Operator Suspend list 1 
i i 


1 PROGRAM 


ID SEGMENT DEFINITION 1 
i i i 


1 01717 




1 XEW-T 


1 ID segment address of current program 1 


1 01720 




1 XLINK 


1 Linkage 1 


I 01721 




1 XTEMP 


I Temporary (five words) 1 


I 01726 




1 XPKIO 


1 Priority word 1 


1 01727 




1 XPENT 


1 Primary entry point 1 


1 01730 




1 XSUSP 


1 Point of suspension 1 


1 01731 




1 XA 


1 A-register at suspension I 


1 01732 




1 XB 


1 B-register at suspension 1 


1 017J3 




1 XEO 


1 E and overflow register suspension 1 


1 SYSTEM MODULE 


COMMUNICATION FLAGS 1 


1 01734 




I OPATN 


1 Operator/keyboard attention flag 1 


1 01735 




I OPFLG 


1 Operator communication flag 1 


1 01736 




1 SWAP 


1 RT aisc resident swapping flag 1 


1 01737 




1 DUMMY 


1 I/O address of dummy interface flag 1 


1 U1740 




1 ID FDA 


1 Disc address of first ID segment 1 


1 01741 




1 IDEDP 


1 Position within disc sector 1 


1 MEMORY ALLOCATION EASES 


DEFINITION I 


1 01742 




1 oPAl 


1 FWA user base page link area 1 


1 01743 




1 EPA 2 


1 LWA user base page link area 1 


1 01744 




1 BPA3 


1 FwA user base page link 1 


1 01745 




1 LB ORG 


1 FWA of resident library area 1 


1 01746 




1 RTORG 


1 FWA of real-time COMMON I 


1 01747 




1 RTCOM 


1 Length of real-time COMMON 1 


1 017 5U 


E 


1 RTDRA 


1 FWA of real-time partition 1 


1 01751 


D 


1 AVMEM 


1 LWA+1 of real-time partition 1 


1 01752 




1 LGORC 


1 FWA of background COMMON 1 


1 01753 




1 BGCOM 


1 Lengtn of background COMMON 1 


1 01754 


D 


1 BGDRA 


1 FWA of background partition I 
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SYSTEM BASE PAGE COMMUNICATION AREA (continued) 



+ + + 

I Octal Location I Contents I 

+ + +. 



• + 

I 

•+ 



Description 



UTILITY PARAMET1 


2RS 






01755 


1 TATLG 




1 Negative length of track assignment 1 
1 table 1 


01756 


TATSD 




1 Number of tracks on system disc 1 


01757 


1 SECT2 




1 Number of sectors/track on LU2 (system) 1 


01760 


1 SECT3 




1 Number of sectors/track on LU3 (aux.) 1 


01761 


1 DSCLB 




1 Disc address of user available library 1 
1 entry points 1 


01762 


1 DSCLN 




1 Number of user available library entry 1 
points. 1 


01763 


1 SYSLB 




Disc address of system library entry 1 
points 1 


01764 


SYSLN 




Number of system library entry points 1 


01765 


LGOTK 




LGO: LU#, starting trrack, number of 1 
tracks (same format as ID segment word 1 
28.) I 


01766 


LGOC 




Current LGO track/sector address (same 1 
format as ID segment word 26) 1 


01767 


SFCUN 




LS : LU# and disc address (same format 1 
as ID segrrent word 26) 1 


01770 


MPTFL 




Memory protect ON/OFF flag (0/1) 1 


01771 


ECT12 


\ 1 




U1772 


EWT13 


\ 


Address of last four 1 


01773 


E<*T14 


/ 1 


words of current EtT 1 


01774 


EQT15 


/ 




U17 75 D 


FENCE 




Memory protect fence address 1 


01777 


BGLv.A 




LwA memory background partition 1 


letter indicat 


es the 


contents of the location are set dynamically 1 


Dy the dispatche 


r . 
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BASE PAGE EXAMPLE 



LOCATIONS lt»4/ THROUGH 


17 46 












«^6306 002*23 


0000 23 


1*027*2 


000051 


003104 


000072 


023717** 




) D l» 


PI 6071 U02136 


002137 


H02M0 


002141 


002142 


002143 


002144* 9 


t «■ 




0*2145 06*21 46 


002147 


tf(*2150 


MHPI006 


000015 


1*02042 


000003* 




ii 


051474 00B0fc)2 


047337 


05M534 


051534 


000000 


0091000 


000000*S< 


N ( 


3\SV 


0^000 &50000W 


016535 


H00000 


016406 


0A0000 


000000 


000000* 


J 




016535 016535 


01653t> 


016537 


016540 


016541 


016542 


016543* J 


1 T 


«• 


016544 016545 


01654ft 


W16547 


016550 


000000 


000000 


031017* 




2 


0.10000 06)0224 


000H57 


000002 


001445 


000002 


026000 


0U107* 


/ 


X t G 


LOCATIONS 1747 THROUGH 


1777 












000144 052654 


052654 


K11253 


000525 


052654 


177400 


000400* L 


1 U 


uu 


0">014fr» 000000 


01W422 


001224 


0144646 


000234 


000000 


000000* 






MU0000 0000K0 


1*02151 


002152 


002153 


002154 


030000 


000000* 







052654 












*U 
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/T 



1657 



3— 



KEYWORD 
BLOCK 



IDs 



C9 



o 

C9 






S 

CO 



ec 
a 
o 






C3 



C3 



^ 



(SHORT ID) 



•NOTE: KEYWORD + 12 
ALWAYS POINTS 
TO NAME 



I.O. definition: 

Location 16E7B on base page specifies the first entry in the keyword block. The keyword block in turn contains 1-word 
entries, each pointing to an ID segment*. Last entry = 0. Keyword Block entries are ordered at generation by program typt. 

The keyword block entry (ID address) + 12 always points to the name-word. Thus, keyword entries for short ID's don't 
point to the first word of the ID. 
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15 14 13 12 11 10 
+— l—l — l— 1~|-,| 
List Linkage 



9 8 



ID SEGMENT 
6 5 4 3 



I word \ 



TEMP 1 
TEMP 2 
TEMP 3 
TEMP 4 
TEMP 5 



Priority 

Primary Entry Point 



Point of Suspension 
A-Register 
B-Register 
EO-Registers 



Name 1 
Name 2 



Name 3 



I Name 2 
I Name 4 
I — I — I — I — I 

ITMIMLI//ISSI Type 

— I —I —I —I --I —I --I —I — I —I — i — I 

NAI//INPI W| A I //I 01 //I Rl DI/////I Status 

— I— I — I— I — I — I— I— I— I —I 1 

Time List Linkage 
I--I 



RES 



I Tl Multiple 



Low Order 16 Bits of Time 
High Order 16 Bits of Time 



BAIFWI MlATlRMl RElPWlRNl Father ID Segment No. 
— I — I— I— I — I— I— I— I— I 



RP|#pgs. (no BP) I MPFI 
— I 1 

Low Main Address 



I//I Partition No. -1 





High Main Address + 1 


Low Base Pag< 


5 Address 




High Base Page Address +1 


LUl Program: 


Track 1 


Sector 


LU 1 Swap : 


Track 1 


No . Tr ac k s 


ID Extension No. I EMA Size 


High Address 


+ 1 of Largest 


. Segment 


Reserved 


Reserved 


Negative MTM 


LU number 





1 

2 
3 
4 
5 

6 
7 * 

8 

9 
10 
11 

Memory 

12 *\ Resident 

13 */ Programs 

14 * 
15 
16 
17 
18 
19 
20 
21 

22 * 

23 * 

24 * 

25 */ 

26 * 
27 
28 
29 
30\ 



31 



3 2/ 



\Memory 
/Residents 



A- 7 



wnere: 

* = words used in short ID segments for program segments 

TM = temporary load (copy of ID segment is not on the disc) 

ML = memory lock (program may not be swapped) 

SS = short segment (indicates a nine-word ID segment) 

Type - specified program type (1-5) 

NA » no abort (instead, pass abort errors to program) 

UP = no parameters allowed on reschedule 

W = wait bit (waiting for program whose ID segment address is 
in word 2 ) 

A - abort on next list entry for this program 

= operator suspend on next schedule attempt 

R = resource save (save resources when setting dormant) 

D = dormant bit (set dormant on next schedule attempt) 

Status = current program status 

T = time list entry bit (program is in the time list) 
BA = batch (program is running under batch) 
FW = father is waiting (father scheduled with wait) 

M = Multi-Terminal Monitor bit 
AT = attention bit (operator has requested attention) 
RM = reentrant memory must be moved before dispatching program 
RE = reentrant routine now has control 

PW = program wait (some other program wants to schedule this one) 
P.N = Resource Number either owned or locked by this program 
RP = reserved partition (only for programs that request it) 
MPFI = memory protect fence index 
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LONG ID SEGMENT 



It: SEG OF 


LUMAP 

L'JCATI fl N 


VALuE(8) 


VALUE(lfc) 


VALUE(AS) 


1 


17202 


175*1 


8041 




2 


172F3 


IS 


13 




3 


17204 


103753 


-30744 




4 


17 206 


177776 


2 




5 


172W* 





PI 




6 


172P7 










7 


17214) 


24 


20 




8 


17211 


261218 


11344 


»P 


9 


17212 


26221 


11409 


» 


10 


17213 





fl 




11 


I72t« 


172*3 


7611 




12 


1721S 


1?6?W 


-21364 




U 


1 7 2 1 & 


4«i?5 


19541 


LU 


14 


17217 


465*1 


19777 


MA 


IS 


I72?:i 


5fi*t»3 


2F4H3 


P 


16 


17221 


f> 


tt 




17 


17222 









18 


17223 


3 







19 


172?« 


25T00 


10752 


* 


?.* 


l7<??> 


177!>74 


- 132 




21 


17229 





& 




22 


17227 


112«5 


4741 




?3 


172J- 


26'V«4 


11264 


i 


24 


17*?1 


34*56 


143B2 


8. 


7$ 


1723V- 


2 


2 




26 


17233 


23 


19 




2 7 


17^?« 


4 122 


?13io 


P 


2 8 


17 23? 


t 


it 




29 


172** 


tf 


(A 




3 -• 


J 7 «i ? 7 


£ 


<* 




31 


1 7 ir t> i. 


! fi 


rf 




32 


1 7 ir 1 i* i 


■d 


1* 




33 


l724'> 


177777 


I 





SHORT ID SEGMENT 



SEG OF 

1 
2 

4 

6 
7 

M 

9 



r fc G H l 1 

LmTATII'M V AH>e (.«) VALl'F(lfr) VALliF(AS) 

V^*>0 3277/j 13616 5 

*?65-l 43115 179Q7 e '" 

2?o*^ 4^^?2 1*258 

??frS'. 30M25 123^9 

;>?o*7 3277i/: 1381ft 

■j>?o*>. 41/32 16922 

■^•Prj^l 4D 37 

2Vf>fr2 1'*5 69 

225fo 2714 14P4 



5 

FM 

GP 



b 
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ID EXTENSION TABLE 



$IDEX 



ID EXTENSION 
TABLE 



ID 
EXTENSIONS 






ID Extension Table has 

one word for each ID Extension. 
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ID EXTENSION 



+ + 



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
+__|_-| __|— I— I— |— I — I — j— | — I--I--I--1--I-+ 



INS I 



Current MSEG No. 



# Pages MSEG I 



I MSEG Start I DE I (Physical) EMA Start 

I Page (logic.) I I Page 

I — I |__i 

I /////////////////I # Tracks for EMA Swap 

I ///////////////// I 

+ 1 + 



Word 



Word 1 



Word 2 



where : 

NS = if the MSEG is pointing to a standard segment of 
the EMA (set up by .EMAP) 

= 1 if the MSEG is pointing to a non-standard segment 
(set up by .EMIO or .EMAP)' 

DE = if the EMA size was specified by the user 

= 1 if the EMA size is allowed to default to the 
maximum size available to the system 

+ + 



A program's ID segment word 28 contains its ID extension 

number. 



A-ll 



1711 

1713 

1714 

1715 

1716 



PROGRAM STATES 

LIST UNKING 

ID SEGMENTS 



SCHEDULE 



LJ-1 



GEN WAIT 



AV. MEM 



AV. DISC 



J 



OP SUSP J — 



PROGRAM STATE LISTS ARE 
ORDERED BY PRIORITY. 



\ 



A linked list of ID segments is maintained tor each of the major program states (accept I/O, to be seen later). The lists are 
prioritized and have their heads on Base Page. ID link word is word #1 . 
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) 



TIME LIST 



ID SEGMENTS 



LIST HEAD 
TLIST 



FIFO 



1711 [ 



SCHEDULE 



U 



The time list's head is at TLIST in RTIME, and is linked thru ID wor.^ 17. It threads independently of the state lists, 
and is FIFO (vs prioritized). 
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1650 



EQT LINKING 



EQT 




RTEU/P-57 



* INTAB entries 6 and 7 are dynamic, reflecting the assignment of DMA channels to various EQT's as needed. 

+ = EQT 

- = PRG/ENT 

= not used 
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r 



EQUIPMENT TABLE: 



WORD 



CONTENTS 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



• I/O LIST . LINK POINTER * 

♦ DRIVER INITIATION ADDRESS* 
•DRIVER *COHPLETION ADDRESS* 

•DBPOT/ UNITI--CHANNEL •• 

*AV-TYPE CODE- UNIT STATUS* 
•REQUEST CONTROL VORD • 
•REQUEST BUFFER ADDRESS * 
•REQUEST BUFFER 
•TEMPORARY OR DISC 
•TEMPORARY OR DISC 
•DRIVER TEMPORARY 

• • • 

* ■ • 



LENGTH * 
TRACK • * 
SECTOR •* 

STORAGE* 

■ ■ « f 

• • • * 

• DEVICE CLOCK RESET VALUE • 

• ■ ■ WORKING " * 



(EXT 
<EXT 



SIZE) 

ADR. ) 



D: -1 IF A DMA CHANNEL REQUIRED FOR TRANSFER 

Bi «l IF AUTOMATIC OUPUT BUFFERING DESIRED 

P: *1 IF DRIVER TO HANDEL POWER FAIL RECOVERY 

0: -1 IF DRIVER TO HANDEL TIME OUT. 

Ts DEVICE TIME-OUT BIT - CLEARED BEFORE EACH 

10 INITIATION; SET IF DEVICE TIMES-OUT 
UNITii OPTIONAL FOR DEVICES REQUIRING 

SUB-CHANNEL DESIGNATION 
CHANNELS I/O SELECT CODE (LOWER I IF 

MULTI-BOARD INTERFACE) 
AV (AVAILABILITY INDICATOR) 

-0, UNIT AVAILABLE FOR OPERATION 

-1. UNIT DISABLED 

•2, UNIT CURRENTLY IN OPERATION 

=3, UNIT WAITING FOR DMA CHANNEL 
TYPE CODE' CODE IDENTIFYING TYPE OF I/O DEVICE 
UNIT 



( SEE ALSO DRT FOR LU'S) 



STATUS 



ACTUAL 
AT END 



OR SIMULATED 
OF OPERATION 



UNIT STATUS 



SPECIFICATION 

LOCATION BASE PACE 1650 
• OF ENTRIES BASE PAGE 1651 
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EQT EXAMPLE 

EQT 13 DVR 05 

WQR0 LOCATION VALUE<8> VALUE(IO) VALUECAS) 

1 35400 

2 35401 25042 10*86 *" 

3 35402 25132 1)842 *Z 

4 35 4 03 40 026 16 406 9 8 
3 35404 2400 1230 

6 35405 

7 35406 

8 3540? 

9 35410 

10 33411 

11 35412 

12 35413 15 13 

13 35414 3G127 15447 <W 

14 35415 150437 -12001 
13 35416 

EXTENT 

HQRD LOCATION VALUE<8> VALUE<10> VALUE(AS) 

1 36127 

2 36130 

3 36131 

4 36132 

5 36133 

6 36134 

7 36135 

8 36136 

9 36137 

10 36140 

11 36141 

12 36142 

13 36143 
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DEVICE REFERENCE TABLE (ORT) 



THE DEVICE REFERENCE TABLE PROVIDES 

LOGICAL ADDRESSING OF PHYSICAL UNITS DEFINED 

IN THE EQUIPMENT TABLE. 

THE 'DRT' ENTRIE FOR THE LU'S CONSISTS OF 2- TABLES. 

THE LENGHT OF EACH TABLE IS DEFINED IN 'LUHAX'. 

TABLE 1 IS A 1- WORD ENTRY CORRESPONDING TO THE RANGE 

OF USER-SPECIFIED "LOGICAL" UNITS. I TO N 

WHERE N IS LT OR - TO 63(10). THE CONTENTS OF 

THE WORD CORRESPONDING TO A LOGICAL UNIT IS 

THE RELATIVE POSITION OF THE EOT ENTRY 

DEFINING THE ASSIGNED PHYSICAL UNIT: 



TABLE 2 HAS A 1-WORD ENTRIE FOR EACH LU DEFINED 
IN TABLE 1 AND CONTAINS THE STATUS OF THE 
CORRESPONDING LU.HIS POSITION IN HEMORY IS 
RIGHT AFTER TABLE 1 . 
EACH EHTRY HAY REPRESENT 4 STATES. 
BIT 15 BITS 0-14 

= LU UP 
=LU DOWN 
ADR =LU DOWN 
LU =LU DOWN 



STATE 1 





STATE 2 


1 


STATE 3 


I 


STATE 4 


1 



(NO STACKED 
STACKED I/O 
I/O STACKED 



I/O) 



ON 2. LU 



TABLE 1 ENTRIE: 
15 1110 



6 5 



i 



SUB CHANNEL > LOCKING RN t 



EOT NUMBER 



15 



TABLE 2 ENTRY: 
14 



IUP/DN ! ADDRESS OR LU POINTER OR 



SPECIFICATION! 



LOCATION 
LENGTH 



BASE PACE 
BASE PAGE 



1652 
1653 



DRT 

LUMAX 
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INTERRUPT TABLE: 



1 WORD PER SPECIFIED SELECT CODE. CONTENTS: 

<♦> »' ADDRESS OF FIRST WORD OF EQT ENTRY 
(-) « ADDRESS OF PROGRAM ID SEGMENT 
» NO ENTRY* 



SPECIFICATION: 
LOCATION 
•ENTRIES 



BASE PAGE 
BASE PAGE 



1634 INTBA 
1655 INTLG 



FIRST ENTRY IS FOR S.C. = 6 <DMA I) 
THE FIRST TWO UORDS ARE DYNAMIC (AS DMA ASSIGNMENT CHANGES) 
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INTERRUPT TABLE EXAMPLE 



IHT 



TABLE 










WORD 


LOCATION 


VALUE( 8) 


VALUE< 10 ) 


VALUE( AS ) 


6 


36545 










7 


36546 










10 


36347 


35323 


15059 




11 


36350 


35342 


15074 




12 


36331 


35361 


15089 




13 


36552 


35246 


15014 




14 


36333 










15 


36554 


35152 


14954 


:j 


16 


36553 


35152 


14954 


: J 


17 


36356 


35265 


15029 




20 


36557 


35265 


15029 




21 


36560 


35133 


14939 


:[ 


22 


36561 


351 14 


14924 


:L 


23 


36562 


35171 


14969 


: Y 


24 


36363 


35227 


14999 




25 


36564 


35210 


14984 




26 


36365 


140670 


-15944 




27 


36566 


35417 


151 19 


; 1 


30 


36567 


140670 


-13944 




31 


36570 


140670 


-15944 




32 


36571 


35645 


15269 




33 


36572 


35664 


15284 




34 


36573 










35 


36574 


140670 


-15944 




36 


36575 


140670 


-15944 




37 


36576 


140670 


-15944 




40 


36577 


140670 


-15944 




41 


36600 


140670 


-15944 




42 


36601 


1 40670 


-15944 




43 


36602 


35626 


15254 




44 


36603 










45 


36604 


35304 


15044 




46 


36605 










47 


36606 










50 


36607 










51 


36610 










52 


36611 










53 


36612 










54 


36613 










55 


36614 










56 


36615 










57 


36616 










60 


366 17 










61 


36620 










62 


36621 










63 


36622 










64 


36623 










65 


36624 










66 


36625 










67 


36626 










70 


36627 


35703 


15299 




71 


36630 


35722 


15314 




72 


36631 


35741 


13329 




73 


36632 


35760 


15344 




74 


36633 


35777 


15339 




75 


36634 


36016 


15374 


<K 


76 


36635 


36035 


15389 


<l 


77 


36636 


36 54 


15404 


< , 
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TRACK ASSIGNMENT TABLE <TAT>: 

1 WORD PER TRACK ON LU 2 AND LU 3: 
CONTENTS: 

- ID SEGMENT ADDRESS OF PROGRAM-OWNER 

- 077777 FOR GLOBAL ASSIGNMENT 

- 077776 FOR FMP ASSIGNMENT 

- 100000 FOR SYSTEM ASSIGNMENT 

FOR AVAILABLE 

SPECIFICATION: 



LOCATION 




BASE 


PAGE 


1656 


TAT 


t ENTRIES 




BASE 


PAGE 


1755 


TATLG 


t TRACKS ON LU2 




BASE 


PAGE 


1756 


TATSD 


• SECTORS/TRACK, 


LU2 


BASE 


PAGE 


1757 


SECT2 


• SECTORS/TRACK. 


LU3 


BASE 


PAGE 


1760 


SECT3 
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CLASS TABLE: 

THE CLASS TABLE ENTRY CAN BE • «t ONE OF FOUR DIFFERENT STATES! 
19 14 13 12 11 10 09 08 07 06 OS 04 03 02 01 00 
!0 000 000 000 000 0! 
STATE 11 CLASS DEALLOCATED, AVAILABLE 
13 14 13 12 11 10 09 08 07 06 03 04 03 02 01 00 



! ! ADDRESS OF FIRST ENTRY 
STATE 2i POINTER TO FIRST ENTRY IN CLASS QUEUE 
IS 14 13 12 11 10 09 08 07 06 OS 04 03 02 01 00 



! 



! 1 



X! SECURITY CODE ! NUMBER OF PENDING REQS. ! 



STATE 3t CLASS ALLOCATED, NO ONE WAITING ON CLASS 

NUMBER OF PENDING REQUESTS COUNTER NAY BE 0-255 

13 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



! 1 



I X! SECURITY CODE « NUMBER OF PENDING REQS. I 



STATE 4i CLASS ALLOCATED, SOHEONE WAITING (SUSPENDED) 

NUMBER OF PENDING REQUESTS COUNTER NAY BE 0-255 



CLASS QUEUE FORMAT: 

WORD CONTENTS 

1 < LINKAGE WORD 

2 <T, CONTROL INFO, CODE 

3 <PRIORITY OF REQUESTOR 

4 <TOTAL BLOCK LENGTH WORDS 

5 <CLASS ID WORD 

6 <USER BUFFER LENCTH 

7 < OPTIONAL PARAMETER 1 

8 < OPTIONAL PARAMETER 2 

9 <WORD 1 OF USER BUFFER 

H+8 <WORD H OF USER BUFFER 



THE <T> FIELD (BITS 13-14 IN CONTROL WORD) 
IDENTIFIES THE REQUEST TYPE AS: 

00 USER (NORMAL OPERATION) 

01 USER (AUTOMATIC BUFFERIHG) 

10 SYSTEM 

11 CLASS I/O 



(CHANGED TO STATUS AT COMP . > 



(CHANGED TO TLOG AT COMP.) 



SPECIFICATION: 



*CLAS = • ENTRIES IN CLASS TABLE 
HEADS CLASS TABLE 



A-21 



L.U. SWITCH TABLE 



THE L.U. SWITCH TABLE HAS OHE WORD PER ENTRY: 
13 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

NEU L.U. - 1 ! ! ! ! ! ORIGINAL LU - 1 ! 



SPECIFICATION: 



*Lusy 



HEADS THE TABLE 

= t ENTRIES IN THE TABLE 



RESOURCE NUH8ER TABLE: 



RESOURCE NUMBER TABLE HAS ONE WORD PER ENTRY: 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 



1 



! OWNER'S ID NUHBER 
OR 
377B FOR GLOBAL ALLOCATE 
OR 
FOR AVAILABLE 



! LOCKER'S ID NUHBER 
OR 
3778 FOR GLOBAL LOCK 
OR 
FOR UNLOCKED 



SPECIFICATION: 

4RNTB HEADS THE TABLE AND 
= NUHBER OF ENTRIES 
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MEMORY ALLOCATION TABLE 

(MAT) 



MAT 
ADDRESS 



RTFREE 
PARTITIONS 
(increasing size linked) 



RT ALLOCATED 
PARTITIONS 
(program priority linked) 



SMATA i 



$RTFR 



RTPR 



PRIORITY 

LINKED 

SIZE -LINKED 



BACKGROUND 
FREEPARTNS. 



$BGFR 



BACKGROUND 

ALLOCATED 

PARTITIONS 



BGPR 



$MNP =# PARTITIONS 



MAT 



PARTITION 

1 

ENTRY 



10 



11 



12 



13 



1 



1 



1 



J- 



MOTHER FREE 
PARTITIONS 



J 1 



$CFR 



MOTHER ALLOCATED 
PARTITIONS 



r- CHPR 



ALSO: 

RT/BG/MOTHER 
DORMANT LISTS 



RTDM 



BGDM 



CHDM 



(NOTE: listheads are kept in Table Area 2 and DISPM) 



• last entry points to 
start of allocated list 

• priority linked 
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MAT ENTRY 



WORD 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 








Linkage pointer to next entry (-1 if undefined partition) 


1 


Priority of current resident program 


2 


Current resident's ID-segment address 


3 


M 




D 








Beginning page of partition 


4 


R 


C 










Number of pages in partition (-1) 


5 


RT 














S 


6 


Subpartition Link Word (SLW) 



D 
M 
R 
C 
RT 
S 



Resident is dormant — save resources, serially reusable, or operator suspended 

Mother partition 

Partition is reserved 

Partition is part of a chained mother partion 

REAL TIME PARTITION 

Program's dispatching status 

- Read in progress 

1 - Program is resident 

2 - SWAP out or segment load in progress 

3 - SWAP out complete but program still resident 

4 - Subpartition swap-out started for mother partition 

5 • Subpartition swap-out completed. Mother cleared. 

"NORMAL" sequence: 2,3,0,1 



SLW 



- Partition not a subpartition 

Next subpartition 

Mother partition if partition is last subpartition 
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MEMORY PROTECT FENCE TABLE 

(MPFT) 



FENCE ADDRESS FOR: 



t 



$MPFT 



DISC RESIDENT, NO COMMON 
(LARGE BG TYPE 4) 



MEMORY RESIDENT, NO COMMON 



ANY PROGRAM USING RT COMMON 



ANY PROGRAM USING BG COMMON 



ANY PROGRAM USING SSGA 



DISC RESIDENT, NO COMMON 
(RT/BG-TYPE 2 OR 3) 



• EACH PROGRAM HAS A MPFT INDEX (MPFI) IN ID SEG. WORD 22 

• CURRENT MEMORY PROTECT FENCE IS IN BP WORD FENCE (1775). 
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DRIVER MAPPING TABLE 



15 14 13 12 11 10 9 8 



4 3 



WORD 1 

OF DMT 

ENTRY 

FOR 

EOT 

ENTRY: 



SD 


(RESERVED) 


M 


SD 


(RESERVED) 


M 


SD 


(RESERVED) 


M 



WORD 2 

OF DMT 

ENTRY 

FOR 

EOT 

ENTRY: 



N 

1 
2 



SD 


(RESERVED) 


M 


MR 


(RESERVED) 


P 


MR 


(RESERVED) 


P 



MR 


| 

(RESERVED) 


P 



WHERE: 

SD 



SD = 



MR 



MR = 



$DVMP 
$DVPT 
$DLTH 



IMPLIES DRIVER RESIDES IN A DRIVER PARTITION, AND 
M = STARTING PAGE NUMBER OF PARTITION IN BITS 0-9 

IMPLIES DRIVER RESIDES IN SYSTEM DRIVER AREA, AND 
M = IMPLIES DRIVER NOT DOING ITS OWN MAPPING 
M = 1 IMPLIES DRIVER DOING ITS OWN MAPPING 

IMPLIES THAT THE I/O REQUEST BUFFER IS LOCATED IN 

A MEMORY RESIDENT PROGRAM. 

(P VALUE NOT SIGNIFICANT - RESERVED FOR FUTURE USE) 

IMPLIES THAT THE I/O REQUEST BUFFER IS NOT LOCATED 
IN A MEMORY RESIDENT PROGRAM. BUFFER LOCATION IS 
INDICATED BY THE VALUE OF P, AS FOLLOWS: 
P = IMPLIES BUFFER IS IN THE SYSTEM AREA 

P NOT ZERO IMPLIES BUFFER IS LOCATED IN A DISC 

RESIDENT PROGRAM. P IS THE PHYSICAL 
PAGE NUMBER OF THE PROGRAM'S BASE PAGE 

NUMBER OF EQT ENTRIES IN SYSTEM ( BP l6 5l) 

address of driver mapping table 

logical start page of driver partition 

# pages per driver partition 
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DRIVER MAPPING TABLE EXAMPLE 



iRO 


LOCATION 


VALUE(B) 


VALUE(101 VALUE(AS) 


1 


2/14 


2 


2 


2 


2715 


3/ 


24 


3 


2716 


32 


26 


4 


2717 


36 


381 


S 


?/?tf 


30 


24 


6 


2721 


2 


2 


7 


2722 


30 


24 


a 


2723 


2 


2 


9 


2724 


34 


28 


10 


2725 


34 


28 


11 


2726 


34 


26 


12 


2727 


2 


2 


13 


2 73tfi 


34 


28 


14 


2731 


3i8 


24 


15 


2732 


lpi?»efll 


-32767 


16 


27 33 


1 01*201 


-32767 


17 


2734 


lYiampil 


-32767 


18 


2735 


1CIH001 


-32767 


19 


27 36 


l»a«01 


-32767 


2tf 


2737 


64 


52 4 


21 


274?i 


tf 





22 


2741 


a 


\A 


23 


2742 


a 


IA 


24 


2743 


V) 





2!) 


2/44 


a 





20 


2/4b 


tf 





27 


274ft 








2tt 


2747 


..1 





29 


2/5* 


i? 





3w 


2751 


ft 


PI 


31 


2752 


I* 





32 


?/f>5 


CI 


01 


33 


2/54 


/! 


a 


3-1 


2/5.*> 


/. 


H 


3 J 


2/56 





H 


3i 


97S7 


.'1 


1* 


3/ 


2/ fit* 


\t, 


iA 


33 


27M 


,1 


VI 
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TRACK MAP TABLES 



7900 DISC 



$TB31 



NEG. # OF 64 WRD SECT./TRK 
FIRST TRACK, SUBCHANNEL 
FIRST TRACK, SUBCHANNEL 1 
FIRST TRACK, SUBCHANNEL 2 
FIRST TRACK, SUBCHANNEL 3 
FIRST TRACK, SUBCHANNEL 4 
FIRST TRACK, SUBCHANNEL 5 
FIRST TRACK, SUBCHANNEL 6 
FIRST TRACK, SUBCHANNEL 7 

# OF TRACKS, SUBCHANNEL 

# OF TRACKS, SUBCHANNEL 1 

# OF TRACKS, SUBCHANNEL 2 

# OF TRACKS, SUBCHANNEL 3 

# OF TRACKS, SUBCHANNEL 4 

# OF TRACKS, SUBCHANNEL 5 

# OF TRACKS, SUBCHANNEL 6 

# OF TRACKS, SUBCHANNEL 7 



7905/7906/7920 DISC 



SUBCHANNEL 



$TB32 


NEG. # OF TOTAL SUBCHANNELS 




STARTING CYLINDER # 


EL 


# SURFACES, HEAD, UNIT 




# TRACKS 








STARTING CYLINDER # 


ELn 


# SURFACES, HEAD, UNIT 




# TRACKS 



WORD 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 



WORD 
1 



2 
3 
4 



3n-1 

3n 

3n+1 
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$TB32 EXAMPLE 



WORO 


LOCATION 


VALUE (B) 


VALUEU0) VALUE(AS) 


1 


200U 


177772 


6 


2 


girt ill 








6 


2002 


1 1004? 


4608 


4 


2003 


400 


256 


■b 


2W04 


403 


259 


$ 


2tf0& 


11001/! 


4608 


7 


2006 


226 


150 


8 


24307 








9 


2k»10 


20000 


8192 


110 


2011 


313 


203 


11 


2012 


1^7 


103 


12 


2*>13 


2000 


«192 


13 


20 14 


313 


203 


14 


2015 


316 


206 


in 


gvUft 


20000 


8192 


IS 


2017 


313 


203 


17 


2020 


465 


309 5 


18 


5>021 


20W00 


8192 


19 


2022 


313 


203 
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APPENDIX 



W-V 



SE LEVEL II HOMEWORK 



DAY (DUE) ASSIGNMENT 

Mon (Wed am) 1. Included in your material is a "User Program 

State Diagram". Indicate on the diagram one 
specific reason for a user program to make 
each legal state change. Types of reasons 
include: 

Operator Commands 
Exec Calls 
Environment Events 

Mon (Fri) 2. Included in your material is a generation map 

listing. Indicate on the listing where each 
generator response is located in the final RTE 
system (i.e. which table, list, BP location, 
or global in operating system). 

Tues (Thur) 3. Included in the course material is a RTE 

memory dump and two blank WHZAT printouts. 
Using the dump, fill in both WHZAT printouts. 
The partition list can be completed after 
Tuesday's lecture and the program state list 
after Wednesday (see Section 14 of the work- 
book for a sample WHZAT listing). 

Wed (Fri) 4. Trace a "SS, PROGA" request from interrupt 

thru completion. See the "0N,XYZ" trace in 
Section 6 for an example. How does RTE 
implement an EXEC 7 request differently 
than a "SS" command? 
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SE LEVEL II LABS 
(5 REQUIRED) 

DAY ASSIGNMENT 

Mon. (required) 1. Use CMM4 to find the following information about 

the training systems: 

a. TBG select code and system console EQT 
entry address. 

b. Starting address and number of EQT entries. 

c. Location of and number of class numbers in 
the class table ($CLAS). 

d. Number of programs in the schedule and 
general wait lists. 

e. Program name in ID segment #5. 

f. List the MR map. 

g. Memory address of $CIC, $LIST, and $XEQ. 
h. Value in trap cells 11 thru 15 (careful), 
i. EQT and subchannel of LU 26. 

j. ID segment address of currently executing 

program, 
k. Size of BG and RT common. 
1. Memory address of WHZAT and DVR32. 
m. Number of tracks on LU2. 

Mon. 2. a. Use CMM4 to determine the number of pages 

in each section of physical memory thru 
the SAM extension. (See Section 2 for a 
copy of physical memory.) 
b. Program LABL2 sorts and calculates the 
average of 20 numbers. Compile it, load 
it and use only DBUGR to: 

1) Correct the cause of the DMS error. 

2) Correct the spelling of the second 
title to "SORTED ARRAY". 

3) Set a breakpoint in the sorting 
loop in the subroutine SORT. Use 
variations of the "n/P", "T", and 
"n/T" commands in the load and 
examine the array "NUMB" as it 

is sorted. 

4) Initialize "ISUM" to instead of 
999 by setting a breakpoint before 
it is initialized and modifing the 
A or B register. 
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Day Material ASSIGNMENT 

Presented 

Mon. 3. a. Without a generation map, find all the RP 

microcode values generated into the training 
systems. (Use the utilities.) 
b. Find which loader ROM's (and their locations) 
are installed in the training systems. Use 
the front panel and "Loader ROM's" installation 
manual only. 

Mon. 4. Write a program to list all four DMS maps and the 

DMS status and violation registers. You will need to 
make your routine privileged. See page 18-16 of work book/ 
(~ Tues. 5. Write a program to search the MAT table and report 

the number of memory pages in the partition area. 

Tues. *6. Write a program which will accept any EQT# and 

return the number of I/O requests queued on the 
EQT, the type of each request (user, buffered, 
class, or system), and tfte size of each request. 

Wed. *7. Patch $CIC to keep a ..race of the last 25 interrupt 

select codes (Hint" use a circular buffer to 
record the SC's.) 

Wed. 8. Patch PRMPT (on the disc) to change its prompt 

character from ">" to "?". Re-boot the system 
and verify the change. Restore PRMPT and boot 
the system when you finish. 

Thur. 9. Write a program to list the number and size of each 

block in the free SAM list. 

Thur. 10. Run program RENT. At each pause record the 

structure of the re-entrant list and TDB's 
linked to it. 

j nur n. Write a reentrant subroutine to return total, 

average, min. , max., and medium of a 10 element 
array. 

*Labs marked with an * are equivalent to 2 labs. 
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USER PROGRAM STATE DIAGRAM 




i 



OEMOLF T«00OO3 IS ON CRO0OO2 USING 00153 BLKS R=0000 

* ECHO? 



00181 
0002 
0003 

0004 

0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0(919 
0020 
0021 
0022 
0023 
0024 
0025 
002* 

0027 
0028 
0029 
0030 
0031 
0032 
0O33 
0034 
0035 
0036 
0037 
0038 
0039 
0O4O 
0041 
0042 
0043 

0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
O053 
0054 
0055 
0056 
0057 
O058 



ECHO? 
YES 



EST. * TRACKS IN OUTPUT FILE? 

A********************************************************************** 

* 

* DEMO SYSTEM GENERATION 
* 

* 3-21-78 * 

* 

40 



OUTPUT PILE NAME? 
DEM0SYII14, 

SYSTEM DISC? 
7905 

CONTROLLER SELECT CODE? 
12 



* EST. * OF TRACKS IN OUTPUT FILE? 
* OUTPUT FILE NAME? 

* SYSTEM DISC? 

* CONTROLLER SELECT CODE? 



*> TRKS, FIRST CYL «, HEAD *, * SURFACES, UNIT, » SPARES FOR SUBCHNL* 

00? 
* # TRKS, FIWST TRK ON SUBCHNLl 
256,0,2,1,0,3 * SUBCHANNEL 

01? 

150,259,2,1,0,2 * SUBCHANNEL 1 

02? 
203,0,0,2,0,3 * SUBCHANNEL 2 

03? 
203,103,0,2,0,3 * SUBCHANNEL 3 

34? 
203,206,0,2,0,3 * SUBCHANNEL 4 

05? 
203,309,0,2,0,1 * SUBCHANNEL 5 

06? 
/E 



SYSTEM SUBCHNL? 



* SYSTEM SUHCHNL? 



AUX DISC (YES OH NO OR * TRKS)? 

NO * AUX. DISC 



TBG SELECT CODE? 
11 

PRIV. INT. SELECT CODE? 



MEM. RES, ACCESS TABLE AREA II? 
YES 

RT MfcHORY LOCK? 
YES 

BG MEMORY LOCK? 



* THF SELECT CODE? 

* PRIV. INT. SELECT CODE? 

* MEM, RES. ACCESS TABLE AREA II? 

* RT MEMORY LOCK? 



US 



0059 YES * BG MEMORY LOCK? 

0061 SWAP DELAY? 

0062 50 * SWAP DELAY? 
0063 

0064 MEM SIZE? 

0065 128 * MEM SIZE? 
0066 

0067 800T PILE NAME? 

0068 * BOOT FILE NAME? 
0069 

0070 

0071 PROG INPUT PHASE: 

0072 - 

0073 *************************** 
0074 

0075 *** PROGRAM INPUT PHASE *** 

0076 

fi$77 *************************** 

0078 

0079 MAP MODULES 

0080 

0081 LINKS IN CURRENT 

0082 

1/10 M 3 ***************************** 

0084 - 

0085 ** STANDARD RTE-IV MODULES ** 
0066 

0087 ***************************** 

0088 

0089 KEL»*CR4SY; M904, * RTE-IV OPERATING SYSTEM 

0(191 ************* 

0092 

0093 ** DRIVERS ** 

0094 

i/i095 ************* 

0096 

0097 REL»XDVPJ2J !1P04, * 79<*5 DISC 

0098 

PK99 REL»XDVR1?» H9H4, * tlNE PRINTER (?7«71 

((5100 - 

0101 RELi*4DV¥.51 M904, * 2645 ChT 

fr<102 

*103 WEL»X0VR V >6» 11904, * wCS ORlVfc* 

0104 - 

0105 REL»XDVR23: :1904, * 7970 MAG. TAPE 
01M6 

<M07 REL.XDVA13I :19W4, * TV MONITOR 

PIlttH - 

fr<l09 REL#%DVR07: H9SAA, * MULTIPOINT 

0110 

0111 REL»X20V37» M904, * hPIB 

18112 

0113 REL»X4DP43: :i9H4, * POrtER Mil 

0114 

0115 REL»XDVA12» :i9/4, * l? (26(^7) 

*11« 

0117 **************************** 

0118 
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0110 

0120 
0121 
0122 
0129 
0124 
0125 
0126 
0127 
0128 
0129 
0130 
0131 
0132 
0133 
0134 
0135 
0136 
0137 
0138 
0139 
0140 
0141 
0142 
0143 
0144 
0145 
0146 
0147 
0148 
0149 
0150 
0151 
0152 
0153 
0154 
0155 
0156 
0157 
0158 
0159 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
0167 
wU68 
0169 
0170 
0171 
0172 
0173 
Wl 74 
0175 
i*176 
*177 
0178 



** SPECIAL SYSTEM MODULES ** 

**************************** 
NELfXAUTO7lll904, 
******************* 
** USER PROGRAMS ** 

******************* 
RELfXHPIBlf 1904, 
HEL»X4LDRM19«4, 
REL#XGA8P4M1904, 
REL#X4SP0LI U904, 

m 

HEL»XBMPG!U904, 
REL»X4MTM!11904, 

m 
*************** 

** LIBRARIES ** 

m 
*************** 

m 

REL,X4SYL8IU904, 
REL.XRMLIB; J1904, 

m 

REL»XCLI» 1*1904, 
REL»XFF4.N| J1904, 

m 

KF.L.XRLIH1I tlQ04, 

m 

NEL»XRLIB2I 11904, 

m 

REL,XIMAGli:i904, 
*EL»XIMAG2»U904, 

RELpXOBUGRI U904, 
REL»XMPLIBU1904, 
RELiXBASLBt 11904, 

m 

WEL/XMLIbt 11904,, 
HEL#XTRAP:»1904, 

*************** 

m 

** UTILITIES ** 



* DVR07 POWER FAIL ROUTINE 



* HPIB DEVICE SUBROUTINE 

* RELOCATING LOADER 

* GASP 

* SPOOLING 

* FMGR MODIFIED FOR RTE-IV 

* MULTI-TERMINAL MONITOR 



* RTE-IV SYSTEM LIBRARY 

* RTE FILE MANAGEMENT LIBRARY 

* RTE COMPILER LIBRARY 

* 



* IMAGE LIBRARY 

* USER DEBUG 

* MULTIPOINT LIBRARY 

* BASIC 

* BASIC *EW MESSAGE FILE 

* SRQ.T IN SSGA FOR BASIC 
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2179 *************** 
(418(9 

0181 REI,X4WMZT|I19U4, * WHZAT PROGRAM 

0182 

0183 REUXCMM4M1904, * CMM4 PROGRAM 

0184 

0185 REL.XLUMAP, * INJT. l_U'S FOR DEMO 

0186 

0187 REL,XKYDMPI J1904, * KEY DUMP UTIL. 

0186 

0189 REL»XUTILl»19(M, * SET UP SSGA FOR TV8T+TVMEM 

0190 • 

0191 REL.XOSPMPII1904, * MP UTlU. 
0192 

0193 REL#XEXMPtll904, * MP UTIL. 

0194 

0195 REL.XLGTATJUO04, * TRACK ASSIGNMENT LISTING 

0196 

0197 DISPLAY UNDEFS 

0198 UNOEFS 

0199 8.6940 
0200 

0201 /E 

0202 UNDfcFS 

0203 &694i3 
0204 

0205 PARAMETERS 

0206 

(9?W7 ***************************** 

U208 *** PARAMETER I*PUT PHASE *** 

0209 ***************************** 

*210 0,RT».1,1 

0211 

0212 CMM4,l,9w 

0213 

0214 WHZAT.1,1 

0215 

¥•216 AUT0K.19 

0217 

0218 PRMPT,1,10 

H219 

«220 rt$PN4,l,10 

0221 

0222 L0Ar}R,3,HP 

0223 

1*224 EXTW.M7 

022b 

P«226 SMP,16 

^227 

0228 SPOUt,|R 

0229 

0230 JOB, 18 

0231 

0232 GASP, 19 

«i?33 

?234 .DBWN.30 * SSGA FU» TMAGF 

K235 

K236 TRAP,3K * SSGA FOR BASIC 

0237 

0238 TTYEV,17 * FOW SSGA ACCESS 
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0239 

(9240 

0241 

0242 

0243 

0244 

0245 

0246 

0247 

0248 

0249 

0290 

0251 

0252 

0253 

0254 

0255 

0256 

0257 

0258 

0259 

0260 

0261 

0262 

0263 

0264 

0265 

0266 

0267 

0268 

0269 

0270 

0271 

0272 

0273 

0274 

0275 

0276 

0277 

0278 

0279 

0280 

PI281 

0282 

0283 

0284 

0285 

0286 
0287 
0288 
0289 
0290 
0291 
0292 
0293 
0294 
0295 
0296 
0297 
0298 



IDGET,t7 
/E 

CHANGE ENTS? 

■ 

****************** 

** CHANGE ENT8? ** 

****************** 

,MPY,RP, 100200 

.0IV,RP, 100400 

,DLD,RP, 104200 

a 

,0ST,RP, 104400 

m 

. FAD, RP, 105000 

w 

. FSB, RP, 105020 

,FHP#RPf 105040 

,FDV,RP, 105060 

n 

IFIX,RP,105100 

FLOAT, RP, 105120 
OBU.RP, 105201 
SNGL»RP#105202 

,XMPY,PP#105203 

* 

,XDIV,RP, 105204 

m 

,OFEK,RP, 1*5205 
,XADO,WP#105213 
,XSUB,RP, 105214 

■ 

. GOTO, «P, 105221 

■■ 
, t MAH,HP,10S222 

m 

,ENTK,RP, 105223 
,ENTP,RP, 105224 

m 

,P1nR2,RP, 105225 

m 

,FLUN,RP, 105226 

m 

,SETP,RP, 1*5227 

m 

, PACK, RP, 105230 



* EAU MACRO'S 



* HFP MACRO'S 



* FFP MACRO'S 



M 



0299 

(4300 

0301 
0302 
03d3 
03V)4 
0305 
0306 
0307 
0308 
0309 
0310 
0311 
0312 
0313 
0314 
0315 
0316 
0317 
0318 
0319 
0320 
0321 
0322 
0323 
0324 
0329 
0326 
0327 
0328 
0329 
0330 
w33J 
0332 
0333 
0334 
("335 
0336 
0337 
u338 
0339 
0340 
0341 
0342 
0343 
0344 
0345 
0346 
0347 
034 8 
1^349 
350 
03bl 
3 52 
if. 353 
0354 
0355 
0356 
0357 
0358 



,XFEH,RP, 10522* 
,XPAK,RP, 105206 
XADD,RP, 105207 
XSUB,RP, 105210 
XMPY,RP, 105211 
XDIV,RP, 105212 
,XCOM,RP, 105215 
..OCh,RP, 105216 
DDINT,RP, 105217 
MVW.,RP, 105777 
.MVW.RP, 105777 

■I 

,EMAP,RP, 105257 

m 

.EMIO.RP, 105240 

m 

MMAP,RP # 105241 
/E 

TAHLE AREA I 

EQUIPMENT TABLE FNTRY 

EOT 01? 

***************************** 
*** TABLE GENERATION PHASE*** 

***************************** 

* TABLE AREA I * 
***************************** 

* EQUIPMENT TABLE ENTRY * 
***************************** 
1?,DVR32»D 

EOT 02? 
21,DVWC*5,T»32767,Xil3 

tQT 03? 
1U,0VR36,0 

EOT 04? 
i>0,DVR37fT»60?*0,X«25 

EOT 05? 
23,OVR05,T«32767,Xel3 

EQT 06? 



* 21MX EXTENDED INSTRUCTION SET 



* 21XE EMA 



* EQT 01 « 7905 DISC 

* EQT 02 * SYSTEM CONSOLE (2648) 

* EOT 03 * WCS 

* EQT 04 » HPTtt 

* EQT 05 ■ A.JX, 2fi45 OR 2648 
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0359 
0360 
0361 
0362 
A363 
0364 
0365 
0366 
0367 
0366 
0369 
0370 
0371 
0372 
0373 
0374 
0375 
0376 
0377 
0378 
0379 
0360 
0381 
0382 
0363 
0384 
0385 
0386 
0387 
0388 
0389 
0390 
0391 
0392 
13393 
(4394 
0395 
0396 
0397 
0398 
0399 
0400 
0401 
0402 
0403 
0404 
0405 
04tf6 
0407 
0408 
046)9 
0410 
0411 
0412 
0413 
J414 
0415 
0416 
0417 
0418 



24,DVR12,B,T«32767 

EOT 07? 

25,DVA12,B,T*32767 

EOT 08? 
16,DVR23,D,T»32767 

EOT 09? 

22,DVR07,X»3 

EOT 10? 

77,DVR07,X«5 

EOT 11? 
77,DVR07#X»5 

EOT 12? 

15,DVA13,D|T>20 

EOT 13? 

77,DVR07,X»5 

EOT 14? 
26,DVR05,8,T«32767,X»13 

EOT 15? 

60,DV343,S,M,XM8 

EOT 16? 
61,DVS43,S,M,X»18 

EOT 17? 

62,DV343,S,*,X«18 

EOT 18? 
63,0V543,S,<1,X»1« 

EOT 19? 
4,0VP43,h 

EOT 20? 
/E 



DEVILE REFERENCE TABLE 

1 ■ EOT *? 

************************** 
* DEVICE REFERENCE TABLE * 
************************** 
2,0 

2 ■ EOT Ut 

ll0 

3 ■ EOT ft? 



* EOT 86 ■ LINE PRINTERC2767) 



* EOT 07 ■ LPC2607) 



* EOT 08 ■ MAG. TAPE 



* EOT 09 ■ MP LINE CONTROL 



* EOT 10 ■ MP TERMINAL *1 



* EOT 11 ■ MP TERMINAL #2 



* EOT 12 ■ TV 



* EOT 13 ■ MR TERMINAL 03 



* EOT 14 » AUX, TERMINAL (2645 OR 2648) 



* EOT 15 « SPOOL 



* EOT 16 * SPOOl 



* EQT 17 ■ SPOOL 



* tOT 18 a SPOOL 



* EOT 19 « POWER FAIL 



* LU 1 ■ SYSTEM CONSOLE (2648) 



* LU ?s SYSTEM DISC (SUB. 0) 



* LU 3 ■ BIT BUCKET 



4 « EQT *? 



H-n 



0419 


2,1 






042(9 








0421 


5 a 


EOT 


Hi 


( 0422 


2,2 






0423 








0424 


6 ■ 


EOT 


Hi 


0425 


2,0 






0426 








0427 


7 ■ 


EOT 


HI 


0428 


2,3 






0429 








0430 


8 > 


EOT 


HI 


0431 


8,0 






0432 








0433 


9 ■ 


EQT 


Hi 


0434 


9,0 






043S 








0436 


10 ■ 


EOT 


Hi 


0437 


10,0 






0438 








0439 


It ■ 


EOT 


Hi 


0440 


11,0 






0441 








0442 


12 • 


EQT 


Hi 


U443 


12,1 






(1444 








044ft 


13 ■ 


EQT 


Hi 


0446 


13,0 






0447 








0448 


14 ■ 


EOT 


HI 


0449 


1,1 






W4 50 








04b 1 


15 ■ 


EOT 


HI 


0452 


lis 






0453 








0454 


16 ■ 


EQT 


HI 


0455 


5 






M456 








0457 


17 « 


EOT 


HI 


0458 


3 






0459 








046<* 


18 ■ 


EQT 


HI 


0461 


b 






0462 








0463 


19 ■ 


EOT 


HI 


046 4 


5 






0465 








0466 


20 » 


EQT 


HI 


0467 









0468 








04&W 


21 ■ 


EOT 


HI 


470 


1,2 






047 1 








0472 


22 • 


EOT 


HI 


0473 


4,0 






0474 








0475 


23 * 


EOT 


»? 


0476 


4,1 






047 7 








047^ 


24 * 


EOT 


Hi 



* LU 4 « SYS CONSOLE LEFT CTU 



* LU 5 « RT. CTU 



* LU 6 ■ SYS C0NS0LEC2648) 



* LU 7 ■ 2648 GRAPHICS 



* LU 8 ■ MAG. TAPE 



• LU Q ■ MP LINE CONTROL 



* LU 10 « MP TERM. #1 



* LU 11 ■ MP TERM. #2 



* LU 12 « TV MONITOR 



* LU 13 * MP TERM. *3 



* LU 14 » AUX. DISC (SUB. 1) 



* Li' 15 * HIT BUCKET 



* LU 1<S « AUX. TfcRM, 



* LU 17 « Lt. CTU 



* LU 18 ■ RT, CTU 



* LU IQ s GRAPHICS 



* LU 20 ■ BIT BUCKET 



* LU 21 ■ AUX, OISC 



* LU 22 s HP 18 



* LU 23 « HP IB DEVICE «i 



h /a 



0479 


4,2 


0480 




£481 


25 • EQT ft? 


0482 


4,3 


0483 




0484 


26 ■ EOT ft? 


0485 


1,3 


0486 




0487 


27 • EOT ft? 


0488 


14,0 


0489 




0490 


28 ■ EQT ft? 


0491 


14,1 


0492 




0493 


29 ■ EQT ft? 


0494 


14,2 


0495 




0496 


30 ■ EQT ft? 


0497 


14,3 


0498 




0499 


31 ■ EQT ft? 


0500 


1,4 


0501 




0502 


32 ■ EOT ft? 


0503 


3,0 


0504 




0505 


33 ■ EQT ft? 


0506 


3,1 


0507 




0508 


34 • EQT ft? 


0509 


15,0 


051*3 




0511 


35 * EQT ft? 


0512 


16,0 


0513 




0514 


36 « EOT ft? 


0515 


17,0 


0516 




0517 


37 ■ EQT ft? 


0518 


18,0 


0519 




0520 


38 * EQT ft? 


0521 


6,0 


0522 




0523 


39 ■ EQT ft? 


0524 


7,0 


0525 




0526 


40 • EQT ft? 


0527 


1,5 


0528 




0529 


41 ■ EQT ft? 


0530 


19 


0531 




0532 


42 ■ EQT ft? 


0533 


/E 


0534 




0535 




0536 


INTERRUPT T 


0537 




053H 


* 



* LU 24 » HP IB DEVICE ft2 



* LU 25 ■ HP IS DEVICE ft3 



* LU 26 ■ AUX. DISC 



* LU 27 ■ EXTRA 2648 



* LU 28 ■ LT. CTU 



* LU 29 ■ RT. CTU 



* LU 30 » CRAPHIC8 



* LU 31 ■ AUX DISC 



* LU 32 » IK WCS, LOWER 



* LU 33 ■ IK WCS, UPPER 



* LU 34 » SPOOL 



* LU 35 • SPOOL 



* LU 36 a SPOOL 



* LU 37 ■ SPOOL 



* LU 38 * LP(2767) 



* LU 39 ■ LP (26075 



* LU 40 ■ AUX DISC 



* LU 41 • POWER FAIL 



H->3 



r 



0539 
0540 
0541 
0542 
0543 
0544 
0545 
0546 
0547 
0546 
0549 
0550 
0551 
0552 
0553 
0554 
0555 
0556 
0557 
0558 
0559 
056H 
0561 
0562 
0563 
0564 
0565 
0566 
0567 
0568 
0569 
05/0 
1*57 1 
572 
0573 
H574 
0575 
0576 
W577 
0578 
0579 
058*1 
&561 
0582 
0583 
0584 
0585 
0586 
W587 
0588 
0589 
059H 
tf591 
0592 
0593 
0594 
0595 
0596 
0597 
0598 



******************* 
* INTERRUPT TABLE * 
******************* 
4,ENT,$P0WR 

m 

12, EOT, 1 
13, EOT, 12 

m 

14, EOT, 12 
15,EQT,12 
16,EQT,8 

m 

17, EOT, 8 
20, EOT, 4 
21,PRG,PRMPT 
22,P*G,PHMPT 

m 

23,P«G,PHMPT 
24,EfcT,6 

m 

25, EOT, 7 
26,P*G,PkMPT 
77,AbS,0 
/E 



* POWER FAIL/AUTO RESTART 

* 7905 DISC 

* TV 

* TV 

* TV 

* MAG. TAPE 

* MAG. TAPE 

* HP IB 

* SYSTEM CONSOLE (2648) 

* MP LINE CONTROL 

* AUX. TfRM, 2648 

* LP 2767 

* LP 2607 

* AUX, TERMINAL 2648 

* MULTIPOINT TERMINALS 



TABLE AREA I MODULES 

*$TB1 (0099)03176 03320 92^67-16014 REV. 1805 780223 



ORIVN PAKT 0W0M2 

CHANGE DRIVR PART? 
******************************* 
*** SYSTfeM 8UUNDARIES PHASE *** 

******************************* 







* CHANGE ORIVER PARTITION? 



OP toll 

DVR32 (0099)1*4000 05525 92060-16031 REV 1805 780126 

L)VR12(0099)05553 06311 29028-60002 780103 kFV 1805 

OVK23(0099)0632? 07165 9?2»2-l 6 r /0 1 RfcV, A 

OVA13(0099)07166 07<»2t 91200-160*1 REV 1648 -- 761124 



Hl*t 



f 



0599 

0600 

0601 

0602 

0603 

0604 

0609 

0606 

0607 

0606 

0609 

0610 

0611 

0612 

0613 

0614 

0619 

0616 

0617 

0618 

0619 

0620 

0621 

0622 

0623 

0624 

0625 

0626 

0627 

0628 

0629 

0630 

0631 

0632 

0633 

0634 

0635 

0636 

0637 

0638 

0639 

0640 

0641 

0642 

0643 

0644 

0645 

0646 

0647 

fc-648 

0649 

0650 

0651 

0652 

0653 

0654 

0655 

0656 

0657 

0658 



SUBSYSTEM GLOBAL AREA 

SP.CL H0000 10002 92067-16028 REV. 1805 780317 

•DBRN ) 10003 10033 92063-12001 REV. 1809 770601 

TRAP )10034 11072 92101-16010 770208 

UTIL )U073 11106 



RT COMMON 00000 

CHANGE RT COMMON T 
100 
RT COM ADO 11107 



8G COMMON U0341 

CHANGE BG COMMON ? 


BG COM ADD 11253 
BG COMMON 00341 



* CHANGE RT COMMON? 



* CHANGE BG COMMON? 



SYSTEM DRIVER AREA 

QVP43C0099) 12000 12634 92067-160*4 REV, 1805 771219 

OVS43C0099) 12653 15600 92067-16028 REV. 1805 771110 



TABLE AREA II 

*» OF I/O CLASSES? 
32 

* OF LU MAPPINGS? 
24 

* OF RESOURCE NUMBERS? 
32 

BUFFER LIMITS CLOW, HIGH)? 
100# 400 

* OF BLANK ID SEGMENTS? 
50 

* OF BLANK SHOHT TO SEGMENTS? 
35 

* OF BLANK ID EXTENSIONS? 
15 

MAXIMUM « OF PARTITIONS? 
15 



* * of i/o classes? 

* n of lu mappings? 

* « OF resource numbers? 

* BUFFER LIMITS (LQW.HIGH)? 

* « OF BLANK 10 SEGMENTS? 

* n OF BLANK SHORT ID SEGMENTS? 

* n OF BLANK TO EXTENSIONS? 

* MAXIMUM U OF PARTITIONS? 

H'I5 



P>659 

0660 TABlfc AREA II MODULES 

0661 

0662 $STB2(0099)24317 24363 92067-16014 REV, 1805 77H07 

0663 

0664 

W665 

0666 SYSTEM 

0667 

066B SCSY4(0099)24364 24363 92067-16014 REV.1805 780125 

0669 

0670 D1SP4(0099)24444 32026 92067-16014 REV. 1805 780317 

0671 

0672 RTIME(0099)32035 32641 92067-16014 REV. 1805 780104 

0673 

0674 »A8C4(0099)32642 32734 92067-16014 REV.1805 780125 

0675 

0676 RTIO4(009Q)33016 40336 92067-16014 REV.1805 780310 

0677 

0678 EXEC4(0H99)40356 42734 92067-16014 WEV.1805 780310 

0679 

0660 *TRN4(0099)42760 43132 92067-16014 REV.1805 780104 

0681 

0662 SCMD4(0099)43150 50327 92067-16014 REV.1805 780317 

0683 

0684 »ALC (0099)50337 50544 92067-16014 REV.1805 741120 

0685 

0686 OCMD4(0099)S«545 51706 92067-16014 REV.1805 771102 

0687 

0668 PERRd(0099)5}7l6 52656 92067-16«14 REV.1805 780227 

0689 

0690 *BHON(0W99)5?!S57 52656 92002-12001 REV.1805 771116 

H691 

669? *YSlt!(,<)0&Q) 52657 52656 92067-16035 REV.1805 77*714 

4693 

0694 *BALB(0M9Q)52657 526S6 92'/02-l6(*06 KFv.1805 771116 

0695 

0696 FF4.A(0("99j52657 52*56 24998-16002 »EV.18f*5 780303 

0697 

0698 HLIB1(0099)52657 62656 24Q98-160M »EV.18(rt5 771116 

0699 

0700 RUH2(l?fl99)52657 52*56 24998-16001 »EV.18*5 771U6 

0701 

07«2 (iPLIti (0099) 52657 52656 91 73l*-l20»l KEV 18w5 78<*301 

1*703 

0704 *CNFt;(0M9Q) 5271? 57546 92^67-16014 «Fv. 18^5 77&112 

«705 

0706 

0707 PAHTITION DRIVERS 

0709 DP 021 

0710 

07U OVR0S(0fri99)'/54056 0667* 92001-16027 «FV.18<*6 1-17-78 

v»7l2 

0713 UVA12(fc!Hi»P)P<fi763 07663 920*1-16020 1806 7H0U2 

0714 

0715 UP if 3: 

0716 

ia717 QVW3b(0H99)04t*14 06075 RTfc UVW36 13197-16031 REV. A 751221 

M718 



//-/<, 



r 



/-" 



0718 
0720 
0721 
0722 
0723 
0724 
0725 
0726 
0727 
0728 
0720 
0730 
0731 
0732 
0733 
0734 
0735 
0736 
0737 
0738 
0739 
0740 
0741 
0742 
0743 
0744 
0745 
0746 
0747 
0748 
0749 
0750 
0751 
0752 
0753 
0754 
0755 
0756 
0757 
0758 
e759 
0760 
0761 
0762 
0763 
0764 
0765 
0766 
0767 
0768 
0769 
0770 
0771 
0772 
tt773 
0774 
PI775 
0776 
0777 
0778 



DP 04! 

DVR07C0099J04070 016431 91730-16001 REV 1805 780307 &DV7D2 

DP 051 

DVR37 (0099)04065 06411 59310-16003 REV. 1805, 780306 



MEMORY RESIDENT LIBRARY 



PRTN 
TMVAL 

IFBRK 

PARSE 

SPARS 

CNUK'D 

CNUMO 

SCVT3 

IPUT 

IABS 



26000 
26113 
26203 
26233 
26253 
26474 
26514 
26534 
26622 
26643 



MEMORY RESIDENTS 

EXTNO(0010)30002 
RMPAR 30155 



26112 
26202 
26232 
26252 
26473 
26513 
26533 
26621 
26642 
26655 



30154 
30213 



O.RTR(0001)30246 32305 
P. PAS 32370 32416 

PRMPT(0010)32421 33036 
TRMLU 33037 33132 
IDGET 33133 33215 

H$PN*(0010)33220 33735 
TRMLU 33742 34035 
IDGET 34041 34123 

TTYEV(000?)34126 34135 

WHZAT(00fcl)34l54 36256 



CMM4 (0090)36310 



REIO 

CLKIO 

IANO 

IGET 

IQR 

RMPAR 

IXGET 

DOIO 

0ISC3 

OTRK 



47540 
47645 
47654 
47664 
47673 
47703 
47742 
50414 
51611 
52346 



47534 
47644 
47653 
47663 
47672 
47702 
47741 
504U 
51575 
52340 
52654 



92067- 
92067- 
92067- 
92067- 
92067- 
92001- 
92067- 
92067- 
92002- 
75070 



16035 REV 

18035 REV 

16035 REV 

16035 REV 

16035 REV 

16035 REV 

16035 REV 

16035 REV 

16006 7 
1 24998- 



.1805 
.1805 
.1805 
.1805 
.1805 
.1805 
.1805 
• 1805 
40801 
16001 



771005 
770715 
770621 
770714 
770621 
770621 
770621 
770621 



92067-16028 REV. 1805 771115 
771116 24998-16001 



92002' 

9P002> 



• 16007 
'16006 



92067-16003 
92067-16035 
92067-16*37 

92067-16003 
92067-16035 
92067-16037 



1805 780106 
740801 

REV. 1805 780119 
REV. 1805 771117 
REV. 1805 771227 

REV. 1805 780U9 
KEV.1805 77U17 
REV. 1805 771227 



29102-60013 
92067-15007 REV. 1805 771219 



92067-16035 REV.1805 780221 
750701 24998-16001 

750701 24998-16001 

750701 24998-16001 
750701 24998-15001 
771116 2499B-16»01 



RT DISC RESIDENTS 

SMP (0030)26002 31360 92087-16028 REV. 1805 771115 



M-J? 



r 



0779 

0780 
0781 
0782 
0783 
0784 
0765 
0786 
0787 
0788 
0789 
0790 
0791 
0792 
0793 
0794 
0795 
0796 
0797 
0798 
0799 
0800 
0801 
0802 
0803 
0804 
0805 
0806 
08*)7 
0808 
0809 
0810 

08 11 
081? 
0813 
0814 
081b 
0816 
0817 
0818 

0819 

08 20 
0821 
0822 
0823 
0824 

0825 
0826 
0827 
0828 
0829 
0830 
0831 
1*832 
0833 
U834 
083» 
0836 
0837 
0838 



RNKQ 

SALRN 

PRTN 

,DRCT 

REIO 

READF 

POST 

P. PAS 

RWSUB 

RWNDS 

R/WS 

RHPAR 

JOB (0030) 
RNRQ 
lURQ 
$*LRN 
,DRCT 
REIO 
SPARS 
OPtN 
READF 
CLOSE 
POST 
SOPEN 
P. PAS 
RWSUB 
RWNDS 
R/»$ 
SPOPN 
RMPAR 



31361 
31623 
31744 
32063 
32072 
32177 
32736 
32763 
33014 
33266 
33411 
33549 

26002 
27761 

30224 
30605 
30723 
30732 
31037 
31260 
31472 
32255 
32374 
32423 
32632 
32661 
33133 
3325* 
33412 
33463 



31622 
31740 
32056 
32071 
32176 
32735 
32764 
33013 
33265 
33410 
33544 
33603 

27760 

30222 
30604 
30722 
30731 
31036 
31257 
31445 
32230 
32373 
32422 
32631 
326601 
33132 
33255 
33411 
33463 
33521 



SPOUT (0011)260(42 26755 
LliNQ 267S6 27336 
$ALRN 27337 27454 
,DKCT 27455 27463 



tiG DISC RESIDENTS 

iCMFX (0099)260*2 31460 
SPARS 31461 317541 
$CVT3 317/2 31767 

AUTOK (0001)260102 26361 
FIXMP 26362 26444 



LOADR (0060)26002 



U'RQ 

SALRN 

PRTN 

REIO 

IFHRK 

SCVT3 

LDtiLU 

CRF.AT 

OPfcM 

READF 

APOSN 



41351 
41736 
42054 
42167 
42274 
42324 
42412 
42462 
42740 
43126 
43671 



41350 
41731 
42053 
42166 
42273 
42323 
42411 
42461 
42737 
43125 
43664 
44032 



92067- 
92067- 
92067- 
92067- 
92067- 
92002- 
92002- 
92002- 
92002- 
92002- 
92002- 
771118 

92067- 
92067- 
92067- 
92067- 
92067- 
92067- 
92067- 
92002- 
92002- 
92002- 
92002- 
920012- 
92002- 
92002- 
92002- 
92002- 
92002- 
771116 

92067- 
92067- 
92V67- 
92067- 



6035 
6035 
6035 
6035 
6035 
6006 
6006 
6006 
6006 
6006 
6006 



REV. 1805 
REV. 1805 
REV, 1806 
REV. 1805 
REV. 1805 
770801 

740801 
74&801 
750422 
771121 
740801 



780222 
770715 

77t0«3 
741120 
780221 



24998-16001 



6028 
6fc>35 
6035 
6035 
6035 
6035 
6035 
6006 
6U06 
6006 
6006 
6006 
600(6 
6006 
6006 
SH06 
6006 
2499 



REV. 1805 760715 
REV. 1805 780222 



REV. 1805 
REV. 1805 
REV. 1805 
REV. 1805 
REV. 1805 
741205 
770801 
771115 
740801 
740801 
7408H1 
750422 
771121 
740801 
741025 
H-l6^01 



771013 
770715 
741120 
780221 
770621 



6028 REV. 1805 78**309 
6035 REV. 1605 771013 
6035 REV. 18*5 770715 
6l/i35 REV. 1806 741120 



92067-16006 
92067-16M35 
92067-16035 



REV. 1805 760112 
REV. 1805 770621 
RFV.1805 770621 



91730-16009 REV, 1805 780203 
91730-16008 RFV 1805 771206 



92067- 
92067- 
92087- 
92067- 

92067- 
92«67- 

92067« 
92^67- 
92002- 

92002- 
920PI2- 
92002- 



16002 
• 16036 
16035 
.16035 
16035 
16035 
16035 
16035 
16006 
16006 
16006 
16H06 



KEV.1805 
REV. 1805 
REV.18W5 
REV. 1805 
REV. 1805 
REV, 1805 
REV. 1805 
REV. 1805 

741022 
741205 
770801 
75^227 



78W2U 
771013 
770715 
771005 
780221 
770621 
770621 
771117 



«-(* 



r 



0839 


LOCP 


44041 


44227 


92002-16006 


750416 




0840 


CLOSE 


44230 


44346 


92002-16006 


771115 




0841 


NAM., 


44347 


44443 


92002-160(36 


74*801 




0842 


SQPEN 


44444 


44852 


92002-16006 


740801 




0843 


P.PAS 


44653 


44701 


92002-16006 


740801 




0844 


RM9UB 


44702 


45153 


92002-16006 


750422 




0845 


RWNDS 


45154 


45276 


92002-16006 


771121 




0846 


R/WS 


45277 


45432 


92002-16006 


740801 




0847 


NAMR 


45433 


45727 


750701 24998-16001 




0848 


RMPAR 


45730 


45766 


771116 24998-16001 




0840 














0850 


GASP (0080)26002 


27415 


92067-16028 


REV. 1805 


780317 


0851 


G1CEX 


27416 


27527 


92002-16001 


760615 




0852 


ST.UU 


27530 


27705 


92067-16028 


780317 




0853 


G1R0T 


27715 


30070 


92002-16001 


760615 




0854 


G0OIP 


30073 


30360 


92002-16001 


760621 




0855 


RNRQ 


30361 


30622 


92067-16035 


REV. 1805 


789222 


0856 


SALRN 


30623 


30740 


92067-16035 


REV. 1805 


770715 


0857 


.DRCT 


30741 


30747 


92067-16035 


REV. 1805 


741120 


0858 


REIO 


30750 


31054 


92067-16035 


REV. 1805 


780221 


0859 


KCVT 


31055 


31070 


92001-16035 


REV. 1805 


770621 


0860 


PARSE 


31*71 


31110 


92087-16035 


REV. 1805 


770714 


0861 


SPARS 


31111 


31331 


92067-16035 


REV, 1805 


770621 


0862 


SCVT3 


31332 


31417 


92067-16035 


REV. 1805 


770621 


0863 


OPEN 


31420 


31605 


92002-16006 


741205 




0864 


READP 


31623 


32361 


92002-16006 


770801 




0865 


CLOSE 


32407 


32525 


92002-16006 


771115 




0866 


POST 


32526 


32554 


92002-16006 


740801 




0867 


SQPEN 


32555 


32763 


92002-16006 


740801 




0868 


P. PAS 


32764 


33012 


92002-16006 


740801 




0869 


ftKfcUb 


33013 


33264 


92(^02-16006 


750422 




0870 


RWNDS 


33265 


33407 


92002-16**6 


771121 




0871 


R/KS 


33*10 


33543 


920*2-18**6 


740801 




0872 


RMPAR 


33544 


33602 


771116 24998-16*011 




0873 














0874 


GASP1(0099)336*3 


33615 


92067-16028 


REV. 1805 


76*615 


0875 


61C0J 


33624 


34210 








0876 


G1CCJ 


34223 


34637 


92*02-16**1 


760615 




0877 


G1CKS 


34640 


35454 


92002-16001 


760627 




0878 


G1CDS 


35505 


38532 


92002-16001 


760621 




0879 


G1STM 


36536 


36730 


92*02-16001 


74*807 




0860 


CNUMO 


36731 


36750 


92*01-16*35 


REV. 1805 


770621 


0881 














0882 


GASP2(0099)33603 


33613 


92067-16028 


REV. 1805 


760615 


0863 


G1CSD 


33624 


34242 


92002-160*1 


76*622 




0664 


G1C?? 


34246 


35056 


92002-16001 


741*27 




0865 


G1CIN 


35063 


36425 


920*2-160*1 


760630 




0886 


G1CDA 


36470 


37044 


92002-16*01 


760627 




0887 


CNUMO 


37*45 


37*64 


92001-16*35 


REV. 1805 


770621 


0888 


CREAT 


37065 


37342 


92002-16*06 


741022 




0869 


PURGE 


37343 


37441 


92002-16**6 


74*8*1 




0890 


NAM,, 


37442 


37536 


92**2-16**6 


740801 




0891 














0892 


FMGR (0090)26*02 


28757 


92**2-160*8 


REV. 1805 


760627 


0893 


PM.CM 


26760 


391767 


92*02-16008 


7712*8 




0894 


LURQ 


31104 


31464 


92087-15*35 


REV. 1805 


771013 


0895 


JALRN 


31465 


31802 


92*67-16*35 


REV. 1805 


77*715 


0896 


,ORCT 


31603 


31611 


92*67-16035 


REV. 1805 


74U20 


0897 


IFBRK 


31612 


31641 


92*67-16*35 


HEV.1805 


77*621 


0698 


IFTTY 


31642 


31715 


92067-16*35 


REV. 1805 


771208 



H-n 



r 



089& 


OPEN 


31724 


32111 


92002- 


16006 


741205 


0900 


CLOSE 


32124 


32242 


92002- 


L6006 


771115 


09H1 


JOPEN 


32243 


32451 


92002- 


i6006 


740801 


0902 


RWNDS 


32452 


32574 


92002- 


16006 


771121 


0903 


R/W$ 


32575 


32730 


92002- 


16006 


740801 


0904 


RMPAR 


32731 


32767 


771116 


24996-16001 


0905 














09fc6 


FMGR0(0099)32770 


32775 


92002- 


18008 


740801 


0907 


PH., 


33006 


34431 








0908 


CR., 


34527 


35811 


92002- 


16008 


760616 


0909 


COR, A 


35612 


35632 


92087- 


16035 


REV. 1805 770621 


0910 


REAOF 


35647 


36405 


92002- 


16006 


770801 


0911 


REIO 


36434 


36549 


92067- 


16035 


REV. 1805 780221 


091? 


RWNOF 


36541 


3662? 


92002- 


16006 


740801 


0913 


NAM,. 


36623 


36717 


92002- 


16006 


740801 


0914 


P. PAS 


36720 


36746 


92002- 


16006 


740801 


0915 


RW$UB 


36747 


37220 


92002- 


[6006 


750422 


0916 


LOCK. 


37221 


37270 


92002- 


L6006 


771118 


0917 


FM.UT 


37271 


40436 


92002- 


1609(6 


771118 


0918 


CRfcA. 


40502 


4tf553 








0919 


CREAT 


40554 


41031 


9?0B2- 


16006 


741022 


0920 














0921 


FMGR1C0099J 32770 


33116 


92002- 


[6006 


760929 


0922 


.PARS 


33120 


34403 


92002- 


[6008 


765025 


0923 


C.TAB 


34472 


34635 


92002- 


[6008 


760720 


14924 


CA,. 


34636 


36057 


92002- 


[60*8 


760513 


0925 


REA.C 


35060 


35132 


92002- 


16008 


77&823 


0926 


EE,, 


35133 


35173 


92002- 


16008 


760512 


0927 


T«., 


35174 


35425 


92002- 


16008 


760616 


K92» 


Mk.. 


35426 


35670 


92002- 


[6006 


760621 


H929 


SE.. 


35672 


36056 








090^ 


IP.. 


36072 


36307 


92002- 


16008 


76W929 


0931 


AS.. 


36310 


36546 


92002- 


[6008 


780221 


0932 


OP., 


36537 


36604 


92002- 


[5008 


76«5U 


0933 


MESSS 


36605 


36744 


92067- 


15035 


REV. 1805 771227 


0934 


CNUMO 


36745 


36764 


92001- 


16035 


REV. 1805 770621 


0935 


$CVT3 


36765 


37052 


92067- 


L8035 


REV, 1805 770621 


0936 


READF 


37053 


376H 


921^02- 


16006 


770801 


0937 


REIO 


3761? 


377l« 


92067- 


16M35 


REV. 18i*5 7801221 


0938 


P05N1 


3772* 


40163 


92002- 


[6006 


7607ie>2 


0939 


P. PAS 


4P1207 


40235 


92*102- 


t6t*06 


74M8*1 


U940 


RWSUB 


4^236 


4*507 


92(r;0?- 


l6006 


75M2? 


0941 


WRLG, 


4051'/ 


40857 


92002- 


16006 


760622 


0942 


CK.SM 


406^^ 


4J003 


9?002- 


1600b 


REV. 1B03 77120 


0943 














0944 


FMGW2(0099)32770 


33000 


92002- 


160«8 


761*622 


0945 


IN. IT 


33004 


34101 


92002- 


,60W8 


780106 


0946 


IN.. 


3412* 


36*30 


92fei02- 


.6008 


771229 


0947 


MC.. 


360)43 


36361 


92^02- 


16008 


760511 


0948 


PC., 


36362 


36547 








H949 


PU,. 


36560 


3677P 








095*1 


PURGE 


36773 


37«7 1 


92002- 


16006 


7408PI1 


0951 


iMAh. . 


37137? 


37166 


9?>402- 


.6006 


74PI801 


0952 


J. PUT 


37167 


37213 


92002-' 


,60^6 


740801 


M963 


I PUT 


37214 


37234 


92002- 


,6«0h 


74i^8«l 


0954 


FID. 


37235 


37354 








K955 


NSL. 


37356 


374U 








0956 


LOCK, 


3741? 


37461 


92002- 


18000 


77U1R 


v>9$? 


M.UT 


3 7 462 


4M«27 


9?«<*2- 


, 6WW6 


771 118 


K95H 


,OP8Y 


4C1630 


4^632 


771116 


24998-16001 



H-2x> 



0959 












0960 


FHGR3 (0099) 32770 


327 7 5 


92002-16008 


760*720 


0961 


DU, 


33004 


34301 


92002-16008 


771020 


0962 


F.SET 


34361 


34551 


920C2-160&6 


760719 


0963 


cs.. 


34552 


35000 


92002-16008 


760318 


0964 


REAP? 


35001 


35537 


92002-16006 


770801 


0969 


REIO 


35540 


35644 


92067-16035 


REV. 1805 


0966 


LOCF 


35654 


36042 


92002*16006 


750416 


0967 


P.PAS 


36060 


36106 


92002-16006 


740801 


0968 


RWSUB 


36107 


36360 


92^02-16006 


750422 


0969 


MSC. 


36361 


36415 






0970 


FM.UT 


36416 


37563 


92002-16006 


77U18 


0971 


CK.ID 


37564 


37606 


92002-16006 


771205 


0972 


LULU, 


37607 


37677 


92002-16006 


760227 


0973 












0974 


MGR4(0099)32770 


33001 


92002-16B08 


760622 


0975 . 


ST.DU 


33003 


34254 


92002-16008 


760622 


0976 S 


CO.. 


34310 


35012 






0977 


F.UTM 


35013 


35254 


92002-16008 


760514 


0978 


CREAT 


35255 


35532 


92002-16006 


741022 


0979 


READF 


35554 


36312 


92002-16006 


770801 


0960 


REIO 


36333 


36437 


92067-16035 


REV. 1805 


0981 


RWNDF 


36440 


36521 


92002-16006 


740801 


0982 


LOCF 


36522 


36710 


92002-16006 


75^416 


0983 


NAH.. 


36711 


37005 


92002-16006 


740801 


096^ 


P.PAS 


37006 


37034 


92002-16006 


740801 


0965 


RWJBUH 


37035 


37306 


92002-16006 


75W422 


0986 


FM.UT 


37 307 


40454 


92002-16006 


77U18 


0987 


CREA. 


4W525 


40576 






0988 


CK.SM 


4w577 


40722 


92002-16006 


REV. 180! 


0089 












0990 


FMGR5(0099)32770 


33002 


92002-16008 


76062? 


0991 


RU.. 


33003 


33641 


92002-16006 


7610 4 


0992 


RP., 


33642 


33751 


92002.16008 


7610H4 


0993 


8KS3N 


33754 


34012 


92002-160*8 


761005 


0994 


.RfcNM 


34015 


34 141 


92002-16008 


7610M 


0995 


.EXCP 


34 142 


342*6 


92002-160)18 


761002 


0996 


100 UP 


34207 


34551 


921/02-16008 


770902 


0997 


I UK PL 


34552 


35277 


92002-16008 


7 801V.6 


0998 


IURPD 


35300 


35517 


9200!2«16*08 


771U5 


fc.999 


OPMES 


35520 


35710 


92002-160W8 


760513 


1040 


TL.. 


357U 


35730 






10141 


MEbSS 


35735 


36074 


92067-16*35 


KFV.1805 


1002 


READF 


36102 


36640 


92M02-18M06 


7708P,1 


1043 


REIO 


36641 


36745 


92067-16035 


REV. 181*5 


10tf4 


NAM.. 


36746 


37042 


92002-l60»6 


740801 


1005 


P.PAS 


37*43 


37 071 


92002-16006 


740801 


1006 


Rw*U|$ 


37*72 


37343 


92*02-16006 


750422 


1/0? 


10. A 


37344 


37433 


92002-160516 


7802*7 


1008 


CKT. 


37434 


37670 


92^02-160^6 


760520 


1H.49 


FCONT 


37671 


37766 


92W02-16006 


751104 


1010 


ttUhP, 


37770 


40026 


92^02-16006 


741025 


1011 


SET.T 


401*33 


40061 


92002-16*5*6 


740.8*1 


1012 


TL. 


4^062 


4wl 15 


92i*02-l60i*6 


760322 


1013 


ST.TM 


401 16 


4U152 


92 2-l60C*t> 


741223 


1014 












1015 


FHGRh(0099)32770 


33000 


92002-16008 


74n801 


1016 


CN., 


3 3 Ml 


33041 






1017 


JO,. 


3;iw46 


34050 


92'A0I2-165"*8 


760719 


1018 


EO.. 


34*63 


34666 


92002-16008 


770620 



780221 



780221 



771205 



771227 



780221 



/V-P/ 



r 



t0i« 

102(9 

1PI21 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
105H 
1051 
1052 
10&3 
1054 
105b 
1050 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
107>* 
1071 
1072 
1073 
1074 
10/5 
1076 
10/7 
1078 



OF.. 

LG.. 

RNRQ 

KCVT 

MESSS 

SCVT3 

NAMP 

READF 

REIO 

POST 

NAM,, 

P. PAS 

RfcSUB 

SPOPN 

SET.T 

ST.TM 

B.FLG 

LULU, 

RANGE 

ONOFF 

EX.TM 

IPUT 

LU.CL 

AVAIL 

FMGR7(0Pi 

??.. 

SY.. 

NX.JB 

RNRQ 

MESSS 

READF 

REIO 

POST 

P. PAS 

Rw*U8 

SPOPN 

B.FLG 

LULU, 

LU.CL 



34667 
34763 
35011 
35253 
35267 
35427 
35515 
35701 
36471 
36576 
36625 
36722 
36751 
37223 
37274 
37323 
3736(0 
37427 
37320 
37566 
40133 
40351 
40372 
40441 

99)32770 
33000 
35356 
35417 
36364 
36626 
36766 
37525 
J763? 
37661 
37717 
4*173 
4/244 
40313 
404W4 



FMGR8(0099]3?770 

SA., 32777 

SP.. 3375? 

MS., 34753 

PRTN 35247 

REAOF 354^2 

HEIO 36157 

R*NDF 36264 

LOCF 36346 

P.PAS 36535 

R*$UB 36564 

IPUT 37036 

CREA. 37057 

CWEAT 37131 

NAM,, 374*7 

CK.SM 375*t4 

ID. A 37630 

k.»IS$ 37720 

WEAD, 37757 



34762 
35«10 
35252 
35266 
35426 
35514 
35670 
36437 
36575 
36624 
36721 
36730 
37222 
37273 
37322 
37357 
37426 
37517 
37543 
40131 
40350 
40371 
40440 
40533 

32776 

35355 
35414 
36311 
36625 
36765 
37524 
37631 
37660 
37707 
40170 
40243 
40312 
404<«3 
40452 

32776 
33751 
34721 
35246 
35361 
36140 
36263 
36345 
36534 
36563 
37035 
37056 
37130 
37406 
37503 
37627 
37717 
37756 
4«M03 



92002- 
92002< 
92067. 
92001- 
92067. 
92067< 
92002* 
92002. 
92067* 
92002* 
92002* 
92002* 
92002. 
92002* 
92002* 
92002* 
92002* 
92002* 
92002* 
92002* 
92002* 
92002* 
92002* 
92002. 

92002* 
92002* 

92002* 
92002* 
92067* 
92067- 
92002* 
92067* 
92002* 
92002* 
92002* 
92002* 
92002* 
92002- 
92002- 

92002- 
92002- 



92067' 
92002- 
92067- 
92002. 
92002- 
92002- 
92*02* 
92002* 

92002* 
92002* 
92002* 
92002* 
92002. 
92002* 



6008 
6008 
6035 
6035 
6035 
6035 
6006 
6006 
6035 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 
6006 



74082 
76051 
REV.l 
REV.t 
REV.l 
REV.l 

7711 
77080 
REV.l 

7408 
74080 
74080 
75042 

7410 
74080 
74122 
74111 
76022 
74080 
75012 
77111 
7 40 
76070 
74123 





7 

805 

805 

805 

805 

15 

1 

80S 

01 

1 

1 

2 

25 

I 

3 

8 

7 

1 

8 

5 

801 

2 

1 



780222 
770621 
771227 
770621 



780221 



6008 760702 

6008 771111 

6008 760520 

60518 760702 

6035 REV. 1805 780222 

6035 REV. 1805 771227 

6H06 770801 

6035 REV. 1805 780221 

6006 740801 

6006 740B01 

6006 750422 

6006 741025 

6006 741118 

6006 76*227 

6006 760702 



780221 



7/1005 
780221 



6H0B 740801 
6t*08 760621 



6035 REV. 1805 
6006 770801 
6035 REV. 1805 
6006 74U601 
6006 750416 
6006 74(^801. 
6006 750422 
6006 740801 



60*6 741022 

8006 /4C1801 

6006 REV. 1805 771205 

600M 78^207 

6006 741*801 

6tf06 740801 



H-aa 



1*79 

1080 

1081 
1082 
1083 
1084 
1 P»85 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 

1098 

1099 

1100 

1101 

11*J2 

1103 

11M 

1105 

1106 

1107 

1108 

1109 

1 1 1 to 

1111 

1112 

I 110 
11U 

II 15 
111* 
1117 
1118 
1119 

111? -3 

1121 
112? 
1123 
1124 
112b 
1126 
1127 
112b 
U2& 
1130 
1131 
113? 
1133 
1134 
1135 
1136 
1137 
1138 



X*«IS 40006 404K53 750701 
SHtAD 4<M04 411346 771116 



24998-16001 
24998-16001 



FMGR9(0099)32770 32776 92002-16008 76072* 



LI.. 

CI., 

LU.. 

RNRQ 

KCVT 

*CVT3 

REAOF 

REIO 

FSUT 

LOCF 

POST 

P. PAS 

RWfcUB 

SPUPN 

LULU. 

RANGE 

AVAIL 



33001 
34603 
35071 
36253 
36515 
36531 
366J7 
37356 
37463 
37510 
37677 
37726 
37757 
40232 
40303 
40374 
40420 



34503 
35064 
36212 
36514 
36530 
36616 
37355 
37462 
37507 
37676 
37725 
37754 
40230 
40302 
40373 
49)417 
40512 



92002-16008 760720 



LUMAP (0028)26002 27065 



FMTIO 

REIO 

PMT.E 

F ' « M T R 

CL*IO 

RMPAR 

PNAMfc 



27074 

3ia560 
30665 
30726 
33740 
33750 
34013 



30512 
30664 
30665 
33527 
33746 
34006 
34055 



KYQMP (0*10) 26002 27326 



KCVT 

»CVT3 

OPtN 

REAOF 

REIO 

CUSE 

40PEN 

P. PAS 

Rw-HJB 

k w n n s 

R/»"K 

CLRIO 

IANO 

RMRAR 



27327 
27343 
27431 
27*34 
3042? 
30527 
306 46 
31055 
3 It 04 
31356 
31501 
31635 
316 4/1 
3165 4 



2734? 

27430 
2761* 

30372 
33526 
30645 
310 54 
311Z3 
31 366 
3150C 
31634 
31643 
31653 
31712 



92002-16008 
92067-16035 
92001-16035 
92067-16035 
92002-16006 
92067-16035 
92002-16006 
92002-16006 
92002-16006 
92002-1609I6 
92002-16006 
92002-16006 
92002-16006 
92002-16006 
92002-16006 



760702 
REV, 1805 
REV, 1805 
REV. 1805 
770801 
REV, 1805 

740801 
750416 

740801 
740801 
750422 

741025 
760227 
741*801 
741231 



780222 
770621 
770621 

780221 



24998-16002 REV. 1805 780303 
92067-16035 REV. 1805 780221 

24998-16002 REV, 1805 780303 

24998-16002 REV, 1805 780303 
750701 24998-16001 
771H6 249QH-16001 

771121 24998-16001 



92001-16035 
92067-16035 
92002-16006 
9 2 «■ 2 - 1 6 (* 6 
92067-16*35 
92002-160*6 
92*02-16006 
92002-16006 
9P0AJ?. 16006 
92002- 16'106 
92002-161*06 
750701 
750701 



REV. 1806 
REV. 1806 
741205 
770801 
REV. 1806 
771 115 
7 4 V 8 I 
7 4080 1 
7504?? 
771121 
740801 
24998.16001 
24998-10001 



770621 
770621 



78P221 



771U6 24998-16001 



DSPtoP (3099) 26002 26437 91730-16003 REV 18*5 781*117 



F 1 T 1 

REIO 

FMT.E 

FRHTR 

CLRIO 

RMPAR 

PNAtft 

CNvSC 

RtPT 



2644? 
3/064 
30171 
3^212 
33154 
33163 
335»2? 
33270 
33366 



30060 
30170 
30171 
330 13 
33162 
332 21 
3326 7 
33334 
35233 



tXMP (005*9)2600? 32006 
FM1IU 32007 33425 



24998-16002 RFV.1805 780303 
92067-16035 REV. 1805 780221 

24998-1600? RFV.1805 780303 

P4O98-16002 RFV.16M5 780303 
75t;701 24998-16001 
771118 2499H-160OI] 

7/1121 24998-160101 
91730-16004 REV 1805 771219 



91/30-16^1*2 RFV 1S05 780117 
24998-16002 »EV, !«'*£> 780303 



H-&S 



1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1U7 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
116« 
llbl 
1162 
1163 
1164 
1165 
1166 
11*7 
1168 
llt>9 
117» 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
117* 
1179 

llbtf 

liai 

11*2 
1163 
1164 
llb5 
1166 
11W7 

lias 

1169 

n«a 

1191 
1192 
1103 
1 1*4 
11*5 

1196 

1 197 
119« 



REIO 


33426 


33532 


92067-16035 REV, 1805 780221 


FHT.E 


33533 


33533 


24998-16002 REV. 1805 780303 


PRMTR 


33560 


36361 


24996-16002 REV. 1805 780303 


CLRIQ 


36401 


36407 


750701 24998-16001 


PAUSE 


36410 


36510 


771122 24998-16001 


RMPAR 


36511 


36547 


771116 24998-16001 


PAU.E 


36550 


36550 


750701 24998-16001 


PNAME 


36551 


36616 


771121 24998-16001 



L6TAT(0099)26002 30050 
SCVT3 30051 30136 



RT PARTITION HEQHTSI 
SMR 04 PAGES 
JOB 04 PAGES 
SPOUT 02 PAGES 

BG PARTITION REQMTS: 



92067-16008 REV. 1805 780127 
92067-16035 REV. 1805 770621 



SCNFX 

AUTOR 

10A0R 

GASP 

FMGR 

LUMAP 

KVQMP 

OSPMp 

EX HP 

LGTAT 

MAXIMUM 
W/0 COM 
W/ COM 
W/ TA2 



03 
02 
09 
06 
27 
05 
03 
25 
06 
w3 



PAGES 
PAGES 
PAGES 
PAGES 
PAGES 
PAGES 
PAGES 
PAGES 
PAGH 
PAGES 



PROGRAM SIZE J 
29 PAGES 
28 PAGES 
22 PAGES 



SYS AV MEM! 02944 WUROS 

1ST PART PG 00W44 
CHANGE 1ST PART PG ? 

TR 
CHANGE 1ST PAtfT PG ? 

45 

SYS AV MEMI 03968 WQRpS 

PAGES REMAINING! 00083 

DEFINE PARTITIONS! 

PART 01? 
2,bG 

PART pi?? 
5.BG 

PART fcj/ 
11, 6G 



H-tf 



1199 
12/0 
l?0l 
12vi2 
1203 
1204 
1205 
1206 

1208 

12439 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

1221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1241 

1532 

1243 

1234 

1245 

12^6 

1247 

124H 



PART 04? 
6b, 8G 

SUBPARTITIONS? 
YES 

PART 05? 
7,3 

PART «8'/ 
7,S 

PART 07? 
22, S 

PART fcP? 
29, S 

PART (*9? 

n. 

hODlFY PKOliRAH PAGE REQUIRfcNENTS? 

FMGR,7 

LOAD*, 2* 

at 

/£ 

assign Pfcot,RA" partitions? 

m 

/E 

vSYSTtM STOKED ON DISC 

SYS SIZE: >*5 TRKS, 446 SETS 

HT4GN" FlNTbHtD 

WWtfW ERRORS 



//-as* 



?/>RllTIOA/ S TrtTBS 

$ 

*********************************************************************** 
*PTM» SIZE PAGFS HG/»T PRGRM 

9********************************************************************** 
9 

• 

• 
P 

# 7S 22 77- 9« »G FhGlfi 

9 
$ 

#1 

♦11 «UNDEPlNfcO> 

•12 <UNOEFIWfeD> 

• 1J <L^OfeFIN£0> 

• 14 <UKiOfcFINED> 
#lb <UN0£FINE0> 

****************** ***************************************************** 

# nil 1 I43J780 
# 



HOTB: tf#*7As 2ZSO0B 
4*tA/P - IS. 

//-Afc 



pftOG-M/t ST#T£S 



M#******************»*************************************************** 

>MPT 32 PRGRM,T , PRlOR*DRMT*SCHD*I/0 *WAIT*MEMY*DISC*QPER * NEXT TIME * 

************************************************************************* 

**• 

*** - 

**• 2 5 TVST *3 *00i4tU ********************************** 91 1 il 1281950 

••* 

*** 

*** 

******************* ********************************************* ********* 

***l)OWN LU'S, 

**** *************#*w**** ****************************************** ******* 

***l)flWN EQT'S 

************************************************************************* 

**• vll 1 1 :28 I73H 

*•• 



//-*? 



LOCATIONS 1600 THROUGH 1677 

033187 037624 03S725 033016 032253 025467 024715 02435?*6W? f 6 4 +7) ( 

024325 014011 U4016 014016 014015 003251 003263 003277*C 

003232 012000 003214 003207 006057 006274 006120 00613?* / P J 

006067 006302 006303 006207 006255 006240 006307 006266* 7 

006265 002000 003221 003313 003223 000000 000000 036306* < 

002023 000023 002762 000051 003104 000072 023717 016071* ) D »' 9 

002136 002137 002140 002141 002142 002143 002144 002145* t *■ 

002146 002147 002150 000006 000015 002042 000003 051474* " S< 

LOCATIONS 1700 THROUGH 1777 

000003 051552 051540 000000 000000 000000 000000 000000* S S 

000000 016535 000000 017755 000000 000000 000000 016535* ) ] 

016535 016536 016537 016540 016541 016542 016543 016544* J t * 

016545 016546 016547 016550 000000 000000 031017 000000* 2 

000224 000057 000002 001445 000*02 026000 01U07 000144* / X , b 

052654 0526S4 011253 000525 052654 177400 00040E 00*140*11 LI UU 

00000P 010422 0*1224 004646 000234 000000 000000 0000*0* 

000000 002151 002152 002153 002154 030000 000000 052654* U 

LOCATIONS 2000 THROUGH 2077 

177772 000000 011000 000400 000403 011000 000226 00*000* 

020000 000313 000147 020000 0*0313 000316 020000 000313* 

000465 020000 000313 000000 005127 004214 100017 015120* 5 to P 

001101 036575 177700 000042 000105 136575 000100 000000* As '» I # 

000000 000000 000000 004056 004145 010024 002400 000401* , 

003504 000021 007230 007252 005752 000401 002460 100000* 

00000H 000000 0*4016 005106 100010 017000 000000 00*000* F 

000000 000000 000000 000000 000000 000000 000000 000000* 

LOCATIONS 2100 THROUGH 2177 

000000 004065 004601 000023 017400 000000 000000 00*0*0* 5 

000000 000000 000000 000031 002475 164217 000000 017714* ■ 

004056 004145 010025 102402 000401 003431 000044 007062* . $ 2 

007172 004517 0*0401 002526 100000 101135 061240 005553* V J 

00610* 040016 1*5000 040202 142542 177666 177711 000000* M # 

100047 177754 177703 100000 100001 000000 006763 007200* ' 

040025 0050*0 0*0000 000000 00000* *00000 000000 00*000** 

0*000* 000000 1*0000 000000 00000* 006322 007137 100021* «• 

LOCATIONS 2200 THROUGH 2277 

011401 000403 177776 000044 000000 177766 000006 000000* S 

130740 100000 000000 000000 004070 004637 000022 003400* 8 

000000 000000 000000 000000 000000 000000 000005 002543* 

000000 000000 000000 004070 004637 000077 003400 0000*0* 6 ? 

0*0000 000000 000000 000000 000000 000005 002550 000000* 

000000 000000 004070 004637 000077 003400 000000 00*000* 8 ? 

000000 000000 000000 000000 000005 002555 000000 0000*0* 

000000 007166 007401 130120 005400 000002 033226 000036* P 6 

LOCATIONS 230* THROUGH 2377 

000000 000000 000000 000000 000000 177753 000000 0000*0* 

004070 004637 0*0077 003400 000000 000000 000000 00*000* 6 ? 

000000 000000 000005 002562 000000 000000 000000 004056* . 

004145 040026 002400 000000 000000 000000 000000 000000* $ 

000000 000015 002567 100000 000000 000000 012654 014266* 

000060 021400 000000 000000 000000 000000 000000 000000* 0« 

000022 002604 000000 000000 000000 012654 014266 000061* 1 

021400 000000 000000 000000 000000 000000 000000 00*022** 

LOCATIONS 240* THROUGH 2477 

002626 000000 000000 000000 012654 014266 000062 021400* 2* 

000000 000000 000000 000000 000000 000000 000022 002650* 

000000 000000 000000 012654 014266 000063 021400 000000* 3« 

000000 000000 000000 000000 000000 000022 002672 000000* 

00000* 000000 012577 012472 000004 021400 000000 000000* | « 



H-2Z 



000000 000000 000000 000000 000000 000000 «0!?iH0e 000000* 

000001 016351 0i0Atf00 000000 000020 000000 000900 006216* 
000000 000000 000000 006423 000000 000000 000000 000000* 
LOCATIONS 2506) THROUGH 2577 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 0001*00 000000 000000 000001 016351* 

000000 000000 000000 000000 000000 006216 000000 000000* 

000000 006423 0^0002 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 0000014 000000 000000 000000* 
LOCATIONS 2600 THROUGH 2677 

000000 000000 000000 000000 000000 000000 000000 0000001* 

000001* 000000 000000 000000 000000 00U000 000000 000000* 

000000 000000 000000 000001* 000000 000000 0W0000 000000* 

000000 00001*0 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000-000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

LOCATIONS 2700 THROUGH 2777 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000002 000030 000032 000036* 

000030 000002 000030 000002 000034 000034 000034 000002* 

000034 000030 100001 100001 100001 100001 100001 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 0100002 000001 000000 004002 010002 000006* 

014002 000110 000011 000012 000013 004014 000015 004001* 
LOCATIONS 3000 THROUGH 3077 

00000P 000005 000005 000005 000005 000000 010001 00U004* 

004004 010004 014004 014001 000016 004016 010016 014016* 

020001 000003 004003 000017 000020 000021 000022 000006* 

000007 024001 000023 000000 000000 000000 000000 000000* 

000000 000000 100000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 0000100 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 



H-M 



LOCATIONS 16000 THROUGH 


16077 


















016031" 


016033 


016036 


016041 


016044 


016047 


016052 


016055* 








1 


$ ' * 


016060 


016U63 


016066 


000??? 


00000? 


?????? 


0000?? 


0?????* 


? 


3 I 


5 






000000 


000000 


00000? 


000000 


00???0 


???00? 


000000 


00*0*0* 












000000 


000000 


0000?0 


000000 


00000? 


00000? 


00000? 


0014000* 












00000? 


000000 


00?00? 


0?0?00 


?0???? 


?????? 


000000 


00*000* 












000000 


00000? 


000000 


0?0?00 


00???? 


0?00?? 


000??? 


00*000* 












000000 


000000 


0000?0 


?????? 


0fc?fc)?k? 


00000? 


000??? 


004000* 












000000 


016257 


016314 


016351 


?164?6 


016443 


01650? 


016535* 










ft » 


LOCATIONS 16100 THROUGH 


16177 


















016572 


016633 


016674 


016735 


016776 


017037 


01710* 


017141* 










f 


017202 


017243 


017304 


017345 


?174?6 


017447 


017510 


017551* 










• H 


017612 


017653 


017714 


017755 


020016 


020057 


020120 


020161* 










/ P 


020222 


020263 


020324 


020365 


020426 


020467 


02«53? 


02*571* 








1 


171X1 


020632 


020673 


020734 


020775 


021036 


021077 


02114? 


021201*1 


t 


1 


1 


M 


II J M II 


021242 


0213^3 


021344 


021405 


021446 


021507 


02155(r. 


021611*" 


II 


n 


tt 


ft&ftGft ft 


021652 


021713 


021754 


022015 


022*56 


022117 


02216? 


022221*« 


ft 


ft 


% 


S 


, so* $ 


022262 


022323 


022364 


022425 


022466 


022527 


022570 


022616** 


% 


* 


X 


XbXwt X 


LOCATIONS 16200 THROUGH 


16277 


















022627 


022640 


022651 


022662 


022673 


022704 


022715 


022726*t 


X 


X 


X 


X 


XXX 


022737 


022750 


022761 


022772 


023003 


023?14 


023025 


023036** 


X 


X 


X 


* 


« ft » 


023047 


023060 


023071 


023102 


023113 


023124 


023135 


023146** 


'***9*B*K*T*J * 


023157 


023170 


023201 


023212 


023223 


023234 


023245 


023256*1 


& 


* 


* 


* 


ft ft * 


023267 


023300 


023311 


023322 


023333 


023344 


023355 


023366** 


« 


A 


* 


* 


K * * 


023377 


023410 


023421 


023432 


023443 


023454 


0000?? 


000000** 


i 


l 


I 


'1 


»'# 


000000 


000000 


0*0000 


000?00 


?0?0?0 


000012 


03001 1 


0014000* 










? 


000000 


01626? 


030016 


042530 


052116 


?42?01 


000000 


000000* 







EXTND 


LOCATIONS 16300 THROUGH 


16377 


















000000 


02500? 


177574 


??0??? 


0010?? 


03000? 


03?214 


000004* 


* 








? 


000011 


000000 


000000 


00000? 


017612 


0000?? 


000000 


000000* 












00000? 


000?0? 


000H01 


03046? 


00000? 


0?23?1 


016315 


031010* 






10 


2 


042056 


051124 


051001 


0000?? 


000000 


00???? 


025000 


177574*D, 


,RTR 






* 


00000? 


000200 


030214 


032417 


000011 


000013 


000000 


0000?a* 







5 






000000 


017*12 


002003 


000??? 


177767 


000000 


00000? 


000012* 












032421 


W32737 


002402 


000??? 


032732 


050122 


04652? 


0520*1*5 


5 






5 


PRMPT 


00000? 


0000P0 


00?00? 


025?00 


177574 


000000 


00020? 


032417* 






* 




5 


LOCATIONS 16400 THROUGH 16477 


















033216 


000013 


000016 


000000 


000000 


00000? 


00???? 


000000*6 












00000? 


000000 


00?0?0 


00?0?0 


000012 


03322? 


000??? 


00?0»)«* 










6 


016407 


000000 


051044 


050116 


022fc?l 


0000?? 


00000? 


000000* 




RSPNS 




02500? 


177574 


000000 


000200 


033216 


034124 


000016 


000024** 








6 


8T 


00000? 


000000 


000000 


000?00 


000000 


00000? 


000000 


0000??* 












000000 


000002 


034126 


000000 


000000 


016444 


000000 


032124* 




8V 






$ r 


054505 


053001 


000000 


000??? 


00?00? 


02500? 


177574 


0?0?00*YEV 








* 


001000 


034124 


034136 


000024 


000026 


000000 


00000? 


00*0*0* 


BT8f 








LOCATIONS 16500 THROUGH 16577 


















017612 


000000 


000000 


000001 


000000 


00000? 


000001 


034154* 










8 


000000 


00240? 


016301 


135336 


05351? 


0551?1 


052001 


??????* 




A 




WHZAT 


000000 


000000 


0250?? 


177574 


?0?0?P 


00020? 


034136 


036306* 




* 






BT< 


000026 


000031 


00?0?0 


000??? 


000000 


017612 


000054 


103324* 










» 


000021 


000000 


00?000 


000132 


041015 


050017 


051466 


050014* 






ZB 


P S6P 


100000 


041515 


046464 


020?0l 


000001 


0000?? 


000000 


025000* 


CMH4 






* 


177574 


040017 


000200 


036306 


052655 


000031 


000266 


?00000* 


# 




< 


u 




000000 


177777 


00000? 


000??? 


000000 


0?0?0? 


000??? 


000000* 












LOCATIONS 16600 THROUGH 16677 


















000036 


026064 


000000 


000000 


016573 


00000? 


051515 


050040* 


.4 


i 






Sr*P 


020002 


000000 


000000 


000000 


025000 


177574 


000000 


007000* 








* 




026000 


033604 


000002 


000173 


001616 


000000 


00000? 


000000*, 


7 










000000 


000000 


000000 


0?0?00 


00000? 


000000 


000000 


000000* 












00000? 


000036 


026002 


000000 


000000 


016634 


000000 


045117* 




• 


H- 


-a 


D Jt 



041045) 0200102 00*001® 000000 000000) 025000 177574 000000*8 * 

00700^ 026000 033522 000002 000045 001700 000000 000000* , 7R % 

000000 000000 00040P 000000 000000 000000 000000 000000* 

LOCATIONS 16700 THROUGH 16777 

000000 000000 000013 026107 000000 000000 016*75 000000* ,G 

051520 047525 052002 000000 000000 000000 025000 177574*8P0L)T * 

000000 003000 026000 027464 0t;0002 000021 002020 000000* , /4 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000143 026273 000000 000000 016736* , 

000000 026054 026054 026003 000000 000000 000000 025000* ,,,,, * 

177574 000000 005200 026000 031770 000002 000162 002040* , 3 

000000 000000 000000 000000 00000M 000000 000000 000000* 

LOCATIONS 17000 THROUGH 17077 

000000 000000 000000 000000 000001 026002 000000 0000*0* , 

016777 000000 040525 052117 051003 000000 000000 000000* AUTOR 

025000 177574 000000 003000 026000 026445 000002 000004** , -X 

002102 000000 000000 000000 000000 000000 000000 000000* B 

000000 000000 000000 000000 000000 000120 026104 000000* P,D 

000000 017040 000000 046117 040504 051003 000000 000000* LOAD" 

000000 025000 177574 000000 047200 026000 045767 000002* * N , K 

000651 002112 000000 000000 000000 000000 000000 000000* J 

LOCATIONS 17100 THROUGH 17177 

000000 000000 000000 000000 000000 000000 000120 026661* P- 

000000 177777 017101 127064 043501 05152" 020003 000000* A 4GASP 

000000 000000 025000 177574 000000 013005 026000 033603* * , 7 

000002 000064 002422 000000 000000 037537 000000 000000* 4 ?«■ 

000000 0000^0 016535 103577 000044 000000 000000 00013?* } $ Z 

026222 033312 0*)0000 177777 133276 043H5 043522 020043*, 6 FMGw * 

110003 000000 000000 025000 177574 000000 015202 026000* * , 

032770 000002 000045 002642 000000 000000 041047 000000*5 X B' 

LOCATIONS 17200 THROUGH 17277 

000000 177777 017612 000601 103646 177572 000000 000000* 

000024 026144 026245 000007 027271 126240 046125 046501* , , . LuHA 

050003 000000 000000 000000 025000 177574 000000 007205*P * 

026000 033675 000002 000354 016400 000000 000000 000000*, 7 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000012 026002 000000 000000 017244 000000 045531* , KY 

042115 050003 000000 000000 000000 025000 177574 000000*DMP * 

005200 026000 031713 000002 000025 004246 000000 0014000* , 3 

LOCATIONS 17300 THROUGH 17377 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000143 026012 000000 000000 017305 000000* , 
042123 050115 050003 000000 000000 000000 025000 177574*0SPmP * 
000000 011200 026000 035237 000002 000027 004310 000000* , : 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000143 031154 000000 000000 017346* 2 
000000 042530 046520 020003 000000 000000 000000 025000* EX*P * 
177574 000000 013200 026000 036617 000002 000253 004446* , « & 
LOCATIONS 17400 THROUGH 17477 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000143 026002 000000 000000* , 

017407 000000 046107 052101 052003 000000 000000 004000* LGTAT 

025000 177574 000000 005200 026000 030137 000002 000042** , 0+ " 

004622 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000143 026002 000000* , 

000000 017450 000000 054122 042506 020203 000000 000000* ( XRfF 

000000 025000 177574 000000 035200 026000 04H73 000002* * t , H 
LOCATIONS 17500 THROUGH 17577 ^ 

000436 026222 000000 000000 000000 000000 000000 000000* , , 

000000 000000 000000 000000 000000 000000 000143 026046* ,1 \ 



00008P 0024P0 017511 145422 046511 041522 047603 00*0*0* I MICRO 

000000 000000 025000 177574 000000 017200 026000 042176* * , D 

000002 000511 067474 000000 000*00 000000 000000 000000* I < 

000000 017612 000006 033226 000035 000000 000000 000001* 6 

026720 031333 026476 00000)0 131324 052126 051524 020303*- 2 -> TVST 

020000 000000 050000 007466 177575 000000 011001 026000* P 6 , 
LOCATIONS 17600 THROUGH 17677 

034320 000002 000151 063100 000000 000000 000000 000000*8 

000000 000000 000000 000001 000000 000000 000000 000000* 

977777 026003 026017 000000 017613 003116 046505 046440* , , NMEM 

020303 000001 000000 000O00 025000 177574 00000O 003000* * 

026000 026037 O00002 O000O6 063072 000000 000000 00O000*, , t 

0000510 000000 000000 000000 000000 0000*0 000000 0000001* 

000000 000000 000*00 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

LOCATIONS 17700 THROUGH 17777 

000000 000000 000200 000000 000000 004244 00OO00 000000* 

000000 000000 000000 000000 000000 000401 103564 000044* S 

000000 000O00 000132 026222 037706 037677 000047 137676* Z» T ? • 

043115 043461 033243 100002 000000 000000 025000 177574*PHG16 * 

026003 015206 0260O0 032770 000002 000045 025204 000000*, , 5 X* 

000000 041047 00O000 000000 177760 017141 O0O004 177776* B< 

000044 000000 000000 O00132 026222 037745 037745 000O1O* S I, ? ? 

137744 043115 043460 032643 100003 000000 000000 025000* FHG05 * 

LOCATIONS 20000 THROUGH 20077 

177574 000400 015204 026000 032770 000OO2 000045 025204* , s X* 

000000 000000 041047 0O00OO 00O0O0 177777 017612 000O0O* B» 

000000 000O00 O00000 000000 000132 026007 000000 002402* Z» 

020017 126022 000000 0O0000 000*00 00*0*0 000001-, 000000* 

025000 177574 0b00O0 0032O7 026000 026761 000002 *0*O11** , - 

000000 000000 000*00 000000 0000*0 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000O0P* 

00000* 000000 000000 000O0O 00O00* 000000 000000 000000* 

LOCATIONS 2010* THROUGH 20177 

0*0000 000000 000000 000000 00O0O0 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 OO00O0 000000 000O00* 

000000 000000 000000 000000 000000 000000 000000 00*000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

LOCATIONS 20200 THROUGH 20277 

0*0000 00000O 0*0*00 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000O0O* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000*00 000000 000000 000000 000000 00*000* 

000000 000000 000*00 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 00000* 000000 00000* 000000* 

000000 000000 0*0000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 00*000* 

LOCATIONS 20300 THROUGH 20377 

000000 000000 000000 00000O 000*00 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 0000*0* 

000000 000000 000000 000000 000000 000000 000000 00000** 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

00000O 000000 000000 000000 000000 000000 000000 0O000O* H ~ ^^t 

000000 000000 000000 000000 000000 000000 000000 000000* CT 



LOCATIONS 20400 THROUGH 23477 

000000 000000 000000 000000 000000 

00PI0 Pli9 

000000 

000000 

000000 

000000 

000000 



00000P! 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
0001*00 



000000 
000000 
000000 
000000 
000000 
000000 
000000 

LOCATIONS 2050U THROUGH 20577 
000000 000000 000000 000000 000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



000000 
000000 
000000 

000000 

00000? 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
00000? 
000000 
000000 
000000 
0001*00 



000000 
000000 
000000 
000000 
000000 
000000 
000000 

LOCATIONS 20600 THROUGH 20677 
000000 000000 000000 000000 000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



000000 

000000 
000000 
000000 

000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 

LOCATIONS 20700 THROUGH 20777 
000000 000000 000000 000000 000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



000000 

000000 

000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 

LOCATIONS 21000 THROUGH 21077 
000000 000000 000000 000000 000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000«00 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 

LOCATIONS 21100 THROUGH 21177 
000000 000000 000000 000000 000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 

LOCATIONS 21200 THROUGH 21277 
000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 



000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000 
000000 
000000 
000000 
0000100 
000000 
000000 

000000 
000001* 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000 
000000. 

00000fc 
000000 

00000P 
000000 
000000 
000000 

00000k? 
000000 
000000 
000000 
000R00 
00000? 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 



000000* 
0000101** 
000000* 
000000* 
0010000* 
000000* 
000000* 
000000* 

000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 

000000* 
000000* 
000000* 
0000091* 
000000* 
000000* 
000000* 
000000* 

000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 

000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 

000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 
000000* 



000000 000000 000000* 
000000 000000 000000* 
000000 000000 000000* 
000000 000000 000000* 
000000 000000 000000* 



H-3$ 



0000** 000000 00*0** 0*0**0 ***0** 0*03010 00**0?! **0*a** 
0000*0 00000* *0*e0* 000**0 *0**** 0***0* *****k 0*0*0** 
00***9 000*?;* *0*0*e. 0*0(9*0 00*000 ****** ****** 0*0*0** 
LOCATIONS 213*0 THROUGH 21377 

000000 0*000* 00*000 000W** 00**** ****** 0***** 000**** 
00000* 000*0* 00**0* 000CT0* 00*0** 000*0* 00*000 ******* 
000000 0*0**0 00*00* 0*0**0 0**0*0 0*0*** ****** 0*0**** 
000000 000*0* 00*000 000**0 00***0 ****** 0**0*0 000000* 
0000** 00000* 00*0*0 000**0 ****** ****** 00**0* 0*0*0** 
000000 000000 00*000 0*0**0 00*0*0 0000*0 *0**0* 0*0*0** 
000000 00000* 00*0*0 0*0*0* 00***0 ****** ****** 0*0*0** 
00000* 0*0*0* 00*000 000**0 ****** 0***0* 00*00* **0*0** 
LOCATIONS 21400 THROUGH 21477 

00000W 000000 *000*0 0*0*** 0000*0 0*00** 00*000 000*00* 
000*0* 0*0000 00*0*0 00**00 00*0*0 ****** ****** 0*0*0** 
0*00*0 0*000* 00*0*0 0*0*0* 00***0 0*0*** 00**0* 000*0** 
0000*0 000*0* *0*0*0 00**0* 000000 ****** ****** ******* 
0000*0 00000* 00*000 0*0*00 00000* 0*00*0 00000* 0*0*00* 
000000 000000 000000 000*0* 00*0** 0****0 00*000 000*0** 
00000* 000000 000000 0*0**0 0000*0 0**000 00**00 000*00* 
00000* 00*00* 000000 000**0 0000** 0*0*0* 00**0* 0*0*0** 
LOCATIONS 21500 THROUGH 21577 

00000* 000000 00*000 000*00 00*0*0 00**0* 0*0**0 0*0*0** 
000000 000*00 00*00* 000*00 00000* 0*0*0* 000*0* 0*0000* 
0000** 0000*0 00*000 000*** 00*0*0 0***0* 000000 0*0*0** 
0000*0 000000 00*0*0 0*0*00 00***0 0*000* *00**0 000*0** 
000000 000000 00*000 000*0* 0000*0 0*0*00 00***0 **0*0** 
000000 000*0* 00*0*0 000*0* 0000** ****** ****** 0*0*0** 
0000*0 000*** 00*0*0 ****** 00*000 ****** **a**P **0I**** 
00*00* 000*0* *0*00* 00000* 00*0*0 0**00* 0***00 0**000* 

LOCATIONS 21600 THROUGH 21677 

0000*0 00000* 00*00* 0000** 00000* 0**0** 00***0 0*0*0** 
000000 000000 000000 000*0* 0**0*0 0*000* 00***0 000*0** 
0000*0 000*00 000000 0*0*0* 00**0* 000*** 00***0 000000* 
00000* 00**0* 00*000 ****** 00*000 ****** 00**** 0*0*0** 
00000* 000000 00*0*0 000*00 0000** 0*000* 00*00* 0*0*00* 
0000*01 000000 000000 000000 00***0 0*000* 000000 000000* 
00000* 000*00 000000 000000 0000*0 0000*0 000000 000*0** 
0000*0 000000 ****** 0*0**0 00*00* 0***00 00000* 0*0*0** 
LOCATIONS 217*0 THROUGH 21777 

00000* 000000 000000 00000* 0000** 00000* ****** 00*000* 
00000* 000*00 000000 000000 0000*0 00*000 00***0 000*00* 
000000 0000*0 000000 000000 00*000 00**0* 00***0 0*0*0** 
000000 000000 000000 0*0**0 ****** 0*00*0 00**0* 0*0*0** 
0000*0 000**0 000000 0***00 00*00* 0***00 0000*0 0*0*0** 
0000*0 00000* 0000*0 **0*00 0000*0 0*0**0 00*00* 0*0*0** 
000000 000*0* *0000* 000*0* ****** 0*000* ****** 0*000** 
000000 000*0* 00000* 0*0*0* 00*0** 000*0* 0**0*0 0*0*00* 
LOCATIONS 22000 THROUGH 22077 

000000 00000* 000000 000000 00*000 000000 ****** 0*0*00* 
000000 000000 000000 000*0* 00*000 00000* 000000 **0*00* 
00000* 000000 000000 000*00 0000*0 000*0* 00*000 0*0*00* 
000000 0*0000 000000 0*0*00 00*000 000*00 00*000 0*0*00* 
0000** 000*00 000**0 000000 0000*0 0*0000 00*0*0 000*00* 
000*00 00000* 00000* 000**0 000000 0*000* 000*00 0*0000* 
0000*0 00000* 00*000 000000 0000*0 000*00 000*00 000*0** 
000000 000000 000000 000000 000000 000000 000000 000000* 
LOCATIONS 22100 THROUGH 22177 

000000 000000 00*000 000*00 000000 0000*0 000**0 000000* 
000000 000000 000000 0*0000 000000 00000* *0*000 000000* 



//-3* 



000??? 0000^0 00 PI HP) 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 0000001* 

000000 000000 000000 000000 000000 000000 000000 000000* 

00000PI 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 0f",0000 000000 000000 000000* 

000000 000000 000000 000800 000000 000000 000000 000000* 

LOCATIONS 22200 THROUGH 22277 

000000 000000 000000 000000 000000 000000 000000 000000* 
000000 0000C0 000000 000000 000000 000000 000000 004000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 0000?0 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
LOCATIONS 22300 THROUGH 22377 

000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 

LOCATIONS 22400 THROUGH 22477 

000000 000000 000000 00000R 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 
000000 000000 000000 000000 000000 000000 000000 000000* 

LOCATIONS 22500 THROUGH 22577 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

LOCATIONS 22600 THROUGH 22677 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000000 033603 043501 051520 030425 033603 036751 000064* 7 GASP1 7*4 

000122 002504 033603 043501 051520 031025 033603 037537* R D7 GASP2 7 ?«■ 

000064 000122 002600 032770 043115 043522 030025 032770* 4 R 5 FMGR0 5 

041032 000045 000105 002714 032770 043115 043522 030425*B X £ 5 FHGR1 

032770 041004 000045 000147 003040 032770 043115 043522*5 B % 5 FMGR 

LOCATIONS 22700 THROUGH 22777 

031025 032770 040633 000045 000113 003124 032770 043115*2 5 A X K T5 FH 

043522 031425 032770 037700 000045 000104 003246 032770*GR3 5 ? X 5 

043115 043522 032025 032770 040723 000045 000112 003320*FHGR4 5 A X J 

032770 043115 043522 032425 092770 040153 000045 000130*5 FMGR5 5 • XX 

003442 032770 043115 043522 033025 032770 040534 000045* "5 FMGR6 5 A\ X t 

000143 003516 032770 043115 043522 033425 032770 040453* N5 FMGR7 5 A* r 

000045 000122 003636 032770 043115 043522 034025 032770* X R 5 FMGR8 5 

041047 000045 000113 003716 032770 043115 043522 034425*B» X K 5 FMGR9 



LOCATIONS 23000 THROUGH 23077 

(132770 040513 000045 000120 004042 044622 043064 027060*5 AK X P "I F4.0 

020225 044621 050405 000613 000752 026666 045014 043064* 10 - J F4 

027061 020225 044621 051044 000613 000761 026730 04462?*, 1 I RJ -J 

043064 027062 020225 044621 045573 000613 000627 027040*P4,2 I K 

044655 043064 027063 020225 044621 047016 000613 000641*1 F4.3 I N 

027054 044622 043064 027064 020295 044621 051162 000613*. ,1 F4.4 I R 

000753 027102 044622 043064 027065 020225 044621 050507* ,BI F4 4 5 I 06 

000613 000722 027212 040470 040523 046502 030225 040446* . A8AS*B0 A& 

LOCATIONS 23100 THROUGH 23177 

042327 000415 000470 026026 040527 040523 046502 030625*0 6, AwASMBJ 

040446 042522 000415 000540 026052 040524 040523 04650?*A4ER ,*ATAS»6 

031225 040446 042555 000415 000512 026100 040510 040523*2 A&E J,*AHAS 

046502 031625 040446 041365 000415 000432 026126 040513*MB3 A&B ,VAK 

040523 046502 032225 040446 041774 000415 000430 026?0?*ASHB4 A&C , 

032671 041101 051503 030625 032263 035750 000123 000357*5 BASC1 4 / S 

034060 032367 04U01 051503 031225 032254 037777 000123*804 BASC2 4 ? S 

000176 034124 032422 041101 051503 031625 032264 035030* 8T5 BA3C3 4 t 

LOCATIONS 23200 THROUGH 23277 

000123 000240 034246 032551 041101 051503 032225 032266* S 8 5 BASC4 4 

041664 000123 000527 034300 032475 041101 051503 032625*C S «8 5«BASC5 

032273 036630 000123 000313 034444 032434 041101 051503*4 ■ S 9$5 BASC 

033225 032273 036706 000123 000364 034514 032564 041101*6 4 ■ 5 QL5 BA 

051503 033625 032306 036332 000123 000313 034630 032370*SC7 4 « S 9 4 

041101 051503 034225 032265 034163 000123 000205 034676*BASC« 4 S 9 

000000 000000 000000 000020 000000 000000 000000 000000* 

000000 000000 000000 000000 000020 000000 000000 000000* 

LOCATIONS 233010 THROUGH 23377 

000000 000000 000000 000000 000000 000020 000000 000000* 

000000 000000 000000 000000 000001" 000000 000PI2P 000*00* 

000000 000000 000000 000000 000000 000000 000000 000020* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000020 000000 0100000 000000 000000 000000 000000 000000* 

000000 000020 000000 000000 000000 000000 000000 000000* 

000000 000000 000020 000000 000000 000000 000000 000000* 

000000 000000 000000 000020 000000 000000 000000 000000* 

LOCATIONS 23400 THROUGH 23477 

000000 000000 000000 000000 000020 000000 000000 000000* 

000000 000000 000000 000000 000000 000020 000000 000000* 

000000 000000 000000 000000 000000 000000 000020 000000* 

000000 000000 000000 000000 000000 000000 000000 000020* 

000000 000000 000000 000000 000000 000000 000000 000000* 

000020 000000 000000 000000 000000 000000 000000 000000* 

000000 000020 000000 000000 000000 000000 000000 000000* 

000000 000000 000020 000000 000000 000000 000000 000000* 

LOCATIONS 23500 THROUGH 23577 

023534 077777 017612 000055 000001 000001 0000100 000000*<\ 

000001 017551 000057 000004 000001 000000 023552 000132* / ' Z 
017141 000064 000012 000001 000000 000000 000000 000000* 4 

100077 000100 000000 023534 023516 000132 017755 000077* ? »\'N Z ? 

000006 000001 023543 027275 000024 017202 02<M06 000006* ' . F 

000001 023532 023507 000132 017714 000115 000025 000001* ' »G Z M 

023561 000000 000132 000000 000143 000034 000001 023525** Z 'U 

177777 000000 000000 000000 000000 000000 000000 177777* 

LOCATIONS 23600 THROUGH 23677 

000000 000000 000000 000000 000000 000000 177777 000000* 

000000 000000 000000 000000 000000 177777 000000 000000* 

000000 000000 000000 000000 177777 000000 000000 000000* 

000000 000000 000000 177777 000000 000000 000000 000000* M~3L 

000000 000000 177777 080000 000000 000000 000000 000000* ° 



000000 000940 000001 000002 000003 0051004 04000b 
040007 040010 040011 040IM2 040041 000042 000043 
000045 000046 000047 000050 000051 000052 000053 



04000ft* 

0<*0044*# 01 

14/«e-0* X & » ( ) 



* ♦ 
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